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(54) ALIGNER AND EXPOSURE METHOD, AND METHOD FOR MANUFACTURING 
DEVICE 

(57)Abstract: s, _ 

PROBLEM TO BE SOLVED: To provide aligner having a . ; " i 

photoreceiver which excellently receives light via a 
projection optical-system. 

SOLUTION: The aligner exposes a substrate P by 
irradiating exposure light onto the substrate P disposed 
at an image surface side of a projection optical-system 
PL via the projection optical-system PL and liquid LQ, 
and has a photoreceiver 90 for receiving light that has 
passed through the projection optical-system PL via a slit 
plate 75 having a slit 71 disposed at the image surface 
side of the projection optica I -system PL. The liquid LQ is 
filled between an optical element 76 forming the 
photoreceiver 90 and the slit plate 75. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics 

and liquid to the substrate arranged at the image surface side of projection optics. 

It has the electric eye which receives the light which passed said projection optics through the optical 

member which has the light transmission section arranged at the image surface side of said projection 

optics. 

The aligner characterized by filling the liquid between said electric eyes and said optical members. 
[Claim 2] 

The aligner according to claim 1 characterized by irradiating light at said electric eye where a liquid is 
filled between said projection optics and said optical members. 
[Claim 3] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics to 
the substrate arranged at the image surface side of projection optics. 

It has the electric eye which receives the light which passed said projection optics through the optical 
member which has the light transmission section arranged at the image surface side of said projection 
optics, 

The aligner characterized by filling the liquid between said electric eyes and said optical members. 
[Claim 4] 

Said electric eye is an optical element arranged in the location nearest to said optical member, 

It has the photo detector which receives the light which passed said optical element. 

The aligner of claim 1 -3 characterized by filling the liquid between said optical elements and said optical 

members given in any 1 term. 

[Claim 5] 

Said electric eye has a photo detector. 

The aligner of claim 1 -3 characterized by filling the liquid between said photo detectors and said optical 
members given in any 1 term. 
[Claim 6] 

The aligner of claim 1 -5 characterized by having the liquid feeder which supplies a liquid between said 
optical members and said electric eyes given in any 1 term. 
[Claim 7] 

The aligner of claim 1 -6 characterized by having the liquid recovery system which collects the liquids 
between said optical members and said electric eyes given in any 1 term. 
[Claim 8] 

The aligner of claim 1 -7 characterized by having the hole which opens the interior of space and the 
exterior between said optical members and said electric eyes for free passage given in any 1 term. 
[Claim 9] 

Said hole is an aligner according to claim 8 characterized by including the through hole prepared in the 
predetermined location of said optical member. 
[Claim 10] 

Said through hole is an aligner according to claim 9 characterized by preparing more than one in the 
location which counters on both sides of said light transmission section of said optical member. 
[Claim 11] 
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Said through hole is an aligner according to claim 9 or 10 characterized by being prepared inside the 
immersion field of the liquid filled between said projection optics and said optical members. 
[Claim 12] 

Said hole is the aligner of claim 8-11 characterized by including the 2nd through hole prepared in the 
outside of the immersion field of the liquid filled between said projection optics and said optical 
members given in any 1 term. 
[Claim 13] 

It has the liquid feeder style which can supply a liquid between said projection optics and said substrates 
at the time of said exposure processing, 

Said liquid feeder style is the aligner of claim 8-12 characterized by supplying a liquid to the space 
between said optical members and said electric eyes through said hole given in any 1 term. 
[Claim 14] 

It has the liquid recovery device in which the liquid between said projection optics and said substrates is 

recoverable, at the time of said exposure processing, 

Said liquid recovery device is the aligner of claim 8-13 characterized by collecting the liquids of the 
space between said optical members and said electric eyes through said hole given in any 1 term. 
[Claim 15] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics 
and liquid to the substrate arranged at the image surface side of projection optics. 

It has the electric eye which has the photo detector which receives the light which passed said projection 
optics through the optical member which has the light transmission section arranged at the image surface 
side of said projection optics, 

Said photo detector is an aligner characterized by being in contact with said optical member. 

[Claim 16] 

The aligner given in claim 15 term characterized by irradiating light at said electric eye where a liquid is 
filled between said projection optics and said optical members. 
[Claim 17] 

The aligner of claim 1-16 characterized by irradiating light at said electric eye while moving said light 
transmission section relatively to the light through said projection optics given in any 1 term. 

[Claim 18] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics 

and liquid to the substrate arranged at the image surface side of projection optics, 

It has the electric eye which receives the light which passed said projection optics through the optical 

member which has the light transmission section arranged at the image surface side of said projection 

optics, 

TTie aligner characterized by preparing the through hole in the predetermined location of said optical 

member. 

[Claim 19] 

Said through hole is an aligner according to claim 1 8 characterized by preparing more than one in the 
location which counters on both sides of said light transmission section of said optical member. 
[Claim 20] 

The aligner according to claim 1 8 or 19 characterized by filling the liquid between said optical members 
and said electric eyes. 
[Claim 21] 

The aligner of claim 18-20 characterized by irradiating light at said electric eye where a liquid is filled 
between said projection optics and said optical members given in any 1 term. 

[Claim 22] 

Said through hole is the aligner of claim 1 8-21 characterized by being prepared inside the immersion 
field of the liquid filled between said projection optics and said optical members given in any 1 term. 

[Claim 23] 

The aligner of claim 1 8-22 characterized by preparing the 2nd through hole which opens the interior of 
space and the exterior between said optical members and said electric eyes for fi*ee passage in the 
outside of the immersion field of the liquid filled between said projection optics and said optical 
members given in any 1 term. 
[Claim 24] 

Claims 1-14 characterized by irradiating light through said liquid at said electric eye while moving said 
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optical member relatively to said projection optics, and the aligner of 1 8-23 given in any 1 term. 
[Claim 25] 

The aligner according to claim 12 or 23 characterized by having the recovery device in which the Uquids 
which flow out of said 2nd through hole are collected. 
[Claim 26] 

Claim 9 characterized by having the lid device which opens and closes said through hole, and 1 8-25 are. 
An aligner a gap or given in 1 term. 
[Claim 27] 

Said lid device is mi aligner according to claim 26 characterized by closing said through hole during the 
exposure processing to said substrate at least. 
[Claim 28] 

Said substrate is held and it has a movable substrate attachment component, 

Said electric eye is the aligner of claim 1-27 characterized by being prepared in said substrate attachment 
component given in any 1 term. 
[Claim 29] 

Said electric eye is the aligner of claim 1-28 characterized by receiving the light through said light 
transmission section, and measuring the image formation property of said projection optics based on this 
light-receiving result given in any 1 term. 
[Claim 30] 

Said electric eye is the aligner of claim 1-28 characterized by measuring the optical exposure 
information which received the light through said light transmission section, and minded said projection 
optics based on this light-receiving result given in any 1 term. 
[Claim 31] 

Said electric eye is the aligner of claim 1-30 characterized by the removable thing to this aligner given in 
any 1 term. 
[Claim 32] 

The device manufacture approach characterized by manufacturing a device using the aligner of claim 1 - 
claim 3 1 given in any 1 term. 
[Claim 33] 

It is the exposure approach which exposes said substrate by irradiating exposure ligjit on a substrate 
through projection optics. : 

The light which psissed said projection optics through the optical member which has the light 
transmission section arranged at the image surface side of said projection optics is received by the 
electric eye.; 

It includes exposing said substrate by irradiating exposure light on a substrate through projection optics.; 

The exposure approach with which the liquid is filled between said electric eyes and said optical 
members. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach at the aligner which exposes a substrate 
through projection optics and a liquid and the exposure approach, and a Hst. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattern formed on the m£isk on a photosensitive substrate. 
The aligner used at this photolithography process has the mask stage which supports a mask, and the 
substrate stage which supports a substrate, and it imprints the pattern of a mask to a substrate through 
projection optics, moving serially on a mask stage and a substrate stage. Moreover, these aligners have 
the photosensor (light sensing portion) which receives exposure light through projection optics, based on 
the output of these photosensors, various kinds of mechanical adjustments and optical adjustments are 
performed, or various kinds of operating conditions are determined, and the exposure actuation when 
actually exposing a substrate is optimized. Since it corresponds to much more high integration of a 
device pattern in recent years, the further high resolution-ization of projection optics is desired. The 
resolution of projection optics becomes so high that the numerical aperture of projection optics is so 
large that the exposure wavelength to be used is short. Therefore, exposure wavelength used with an 
aligner is short-wavelength-ized every year, and the numerical aperture of projection optics is also 
increasing. And although the exposure wavelength of the current mainstream is 248nm of KrF excimer 
laser, no less than 193nm of the ArF excimer laser of short wavelength is being put further in practical 
use. Moreover, in case it exposes, the depth of focus (DOF) as well as resolution becomes important. 
Resolution R and the depth of focus delta are expressed with the following formulas, respectively. 
R=kl and lambda/NA - (1) 
delta=**k2 and lambda/NA 2 (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength and 
NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is 
shortened and numerical aperture NA is enlarged from a formula and (2) types, it tums out that the depth 
of focus delta becomes narrow. 
[0003] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front 
face agree to the image surface of projection optics, and there is a possibility that the focal margins at the 
time of exposure actuation may run short. Then, the immersion method which considers as the approach 
of shortening exposure wavelength substantially and making the depth of focus large, for example, is 
indicated by the following patent reference 1 is proposed. This immersion method expands the depth of 
focus by about n times while it improves resolution using filling between the inferior surface of tongue 
of projection optics, and substrate front faces with liquids, such as water and an organic solvent, forming 
an immersion field, and the wavelength of the exposure light in the inside of a liquid being set to 1/n in 
air (n being usually 1 .2 to about 1 .6 at the refractive index of a liquid). 
[Patent reference 1] Intemational public presentation/[ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
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[0004] 

Since the above-mentioned photosensor (light sensing portion) has the Hght transmission section 
arranged at the image surface side of projection optics and is receiving hght through the hght 
transmission section, when the numerical aperture of projection optics increases and the incident angle 
(include angle which the beam of light and optical axis besides ** make) of exposure light becomes 
large by adoption of an immersion method etc., the flare of the hght injected from the light transmission 
section also becomes large, and has a possibility that ligjit caimot be received good. 
[0005] 

This invention is made in view of such a situation, and it aims at offering the aligner and the exposure 
approach of having the electric eye which can receive the Ught through projection optics good, and the 
device manufacture approach. 
[Means for Solving the Problem] 
[0006] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of 
the following matched with drawin g 1 shown in the gestalt of operation - drawing 26 . However, it does 
not pass over the sign with a parenthesis given to each element to instantiation of the element, and it 
does not limit each element. 
[0007] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure 
Ught (EL) through projection optics (PL) and a Uquid (LQ) to the substrate (P) arranged at the image 
surface side of projection optics (PL) It has the electric eye (76 90) which receives the light which 
passed projection optics (PL) through the optical member (75) which has the light transmission section 
(71) arranged at the image surface side of projection optics (PL). It is characterized by filling the liquid 
(LQ) between an electric eye (76 90) and an optical member (75). 
[0008] 

In immersion exposure, in case the light which peissed projection optics through the optical member 
arranged at the image surface side of projection optics is received by the electric eye, it is possible to 
irradiate light at an electric eye, where between projection optics and optical members is filled with a 
liquid, and to perform light-receiving actuation. According to this invention, the light which passed 
projection optics can be received good by the electric eye by filling a liquid also between the optical 
member and electric eye. That is, although the numerical aperture NA of projection optics improves by 
filling the space between projection optics and an optical member with a liquid, according to the 
numerical aperture NA of this projection optics, it is necessary to also change the numerical aperture NA 
of the optical system of an electric eye. If the numerical aperture NA of an electric eye is not raised 
according to the numerical aperture NA of projection optics, either, the situation that the light which 
passed projection optics cannot be incorporated good occurs, and it becomes impossible that is, to 
receive an electric eye good. Therefore, an electric eye can receive the light through projection optics 
good by fining a liquid and raising the numerical aperture NA of the optical system of an electric eye 
also between an optical member and an electric eye, when raising the numerical aperture NA of 
projection optics by filling a liquid between projection optics and an optical member. 
[0009] 

Here, with an optical member, all the things that have the light transmission section are contained. 
[0010] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure 
light (EL) through projection optics (PL) to the substrate (P) arranged at the image surface side of 
projection optics (PL) It has the electric eye (76 90) which receives the Ught which passed projection 
optics (PL) through the optical member (75) which has the light transmission section (71) arranged at the 
image surface side of projection optics (PL). It is characterized by filling the liquid (LQ) between an 
electric eye (76 90) and an optical member (75). 
[0011] 

According to this invention, between an optical member and an electric eye, the numerical aperture NA 
of the optical system of an electric eye can be improved, and light-receiving actuation can be performed 
good by filling a liquid. The application to the dry aligner exposed without minding the liquid other than 
the application to an immersion aligner is also possible for the configuration which fills a liquid between 
the optical member of this invention, and an electric eye. 
[0012] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgiejje 9/12/2007 



JP,2005-129914,A [DETAILED DESCRIPTION] 



Pages of 27 



In the aligner which exposes a substrate (P) when the aUgner (EX) of this invention irradiates exposure 
Hght (EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image 
surface side of projection optics (PL) It has the photo detector (82) which receives the light which 
passed projection optics (PL) through the optical member (75) which has the light transmission section 
(71) arranged at the image surface side of projection optics (PL), and is characterized by the photo 
detector (82) being in contact with the optical member (71). 
[0013] 

According to this invention, when filling a liquid and raising the numerical aperture NA of projection 
optics substantially between projection optics and an optical member by arranging the photo detector of 
an electric eye so that an optical member may be touched, an electric eye can receive the light through 
projection optics good. 
[0014] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure 
Ught (EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image 
surface side of projection optics (PL) It has the electric eye (76 90) which receives the hght which 
passed projection optics (PL) through the optical member (75) which has the light transmission section 
(71) arranged at the image surface side of projection optics (PL), and is characterized by preparing the 
through hole (120 130) in the predetermined location of an optical member (75). 
[0015] 

Since the liquid between projection optics and an optical member is movable through a through hole by 
having prepared the through hole in the optical member according to this invention (it escapes), the 
difference of the pressure of the liquid between projection optics and an optical member and the pressure 
of the liquid between an optical member and an electric eye does not arise, and it does not produce un- 
arranging - an optical member bends. Moreover, since the liquid is movable and the big pressure 
fluctuation of the liquid between projection optics and an optical member is not produced through a 
through hole, either, inconvenient generating which fluctuates projection optics by the pressure 
fluctuation of a liquid (vibration) can be prevented. 
[0016] 

The device manufacture approach of this invention is characterized by using the aligner (EX) of the 
above-mentioned publication. Since an electric eye can receive the light through projection optics good 
according to this invention, where the optimal exposure conditions are set up based on the light- 
receiving result, accurate exposure processing can be performed, and the device which has the desired 
engine performance can be manufactured. 
[0017] 

Moreover, the exposure approach of this invention The optical member which has the light transmission 
section which is the exposure approach which exposes said substrate by irradiating exposure light on a 
substrate through projection optics, and has been arranged at the image surface side of 
the : aforementioned projection optics is minded. The exposure approach with which the liquid is filled 
between the; aforementioned electric eye and said optical member including exposing said substrate is 
offered by irradiating exposure light on a substrate through receiving the light which passed said 
projection optics by the electric eye, and; projection optics. 
[0018] 

Since the liquid is filled with this approach between the electric eye and the optical member, even if the 
numerical aperture of projection optics becomes large, the exposure light from the light transmission 
section can be received good. 
[Effect of the Invention] 

[0019] 

Since the light through projection optics can be received good by the electric eye according to this 
invention, where the optimal exposure conditions are set up based on the light-receiving result, accurate 
exposure processing can be performed. 
[Best Mode of Carrying Out the Invention] 
[0020] 

It explains referring to a drawing about the aligner conceming this invention hereafter. Drawing 1 is the 

outline block diagram showing 1 operation gestalt of the aligner conceming this invention. 

[0021] 

The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study 
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system IL which illuminates the mask M currently supported by the substrate stage PST which supports 
Substrate P, and the mask stage MST with the exposure light EL The projection optics PL which carries 
out projection exposure of the pattem image of the mask M illuminated with the exposure light EL at the 
substrate P currently supported by the substrate stage PST It connected with the control unit CONT and 
control unit CONT which carry out generalization control of the actuation of the whole aligner EX, and 
has the storage MRY which memorized the various information about exposure processing. 
Furthermore, Aligner EX is equipped with the space image metering device 70 used for mesisurement of 
the image formation property (optical property) of projection optics PL. The space image metering 
device 70 is equipped with the electric eye 90 which receives the light (exposure light EL) which passed 
projection optics PL through the slit plate 75 which has the slit section 71 arranged at the image surface 
side of projection optics PL. 
[0022] 

The aligner EX of this operation gestalt is an immersion aligner which applied the immersion method, in 
order to shorten exposure wavelength substantially, and to make the depth of focus large substantially, 
while improving resolution, and it is equipped with the liquid feeder style 1 0 which supplies Liquid LQ 
on Substrate P, and the liquid recovery device 20 in which the liquids LQ on Substrate P are collected. 
Aligner EX forms the immersion (locally) field AR 2 in the part on the substrate P which includes the 
projection field AR 1 of projection optics PL with the liquid LQ supplied fi-om the liquid feeder style 10, 
while imprinting the pattem image of Mask M on Substrate P at least. Aligner EX fills Liquid LQ 
between the optical element 60 by the side of the tip of projection optics PL (image surface side), and 
the firont face of Substrate P, and, specifically, exposes this substrate P by irradiating the exposure light 
EL through this projection optics PL, and Liquid LQ and projection optics PL between Substrates P, and 
projecting the pattem image of Mask M on Substrate P. 
[0023] 

With tiiis operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an 
aligner EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a 
mutually different pattem [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask M 
to Substrate P is used is made into an example, and it explains. Let [ the direction which is in agreement 
with the optical axis AX of projection optics PL ] a direction (non-scanning direction) perpendicular to 
X shaft orientations, Z shaft orientations, and X shaft orientations be Y shaft orientations for the 
direction of a synchronized drive of Mask M and Substrate P (scanning direction) in the following 
explanation in a flat surface perpendicular to Z shaft orientations and Z shaft orientations. Moreover, let 
the rotation (inclination) directions of the circumference of the X-axis, a Y-axis, and the Z-axis be 
thetaX, thetaY, and theta Z direction, respectively. In addition, a "substrate" here contains the reticle the 
"mask" had the device pattem by which contraction projection is carried out formed on a substrate 
including what applied the photoresist which is a photosensitive ingredient on the semi-conductor wafer. 

[0024] 

The illumination-light study system IL changes into the exposure light EL the flux of light (laser beam) 
LB injected fi*om the light source 1, and illxmiinates the mask M currently supported by the mask stage 
MST with the exposure light EL. As an exposure light EL injected from the illumination-light study 
system IL, vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the 
bright line (g line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), 
etc. which are injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 
193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used in this 
operation gestalt. 
[0025] 

Pure water is used for Liquid LQ in this operation gestalt. Pure water can penetrate not only ArF 
excimer laser light but far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line) of an 
ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. which are injected from a mercury 
lamp. 
[0026] 

The light source 1 in this operation gestalt is an excimer laser which injects ArF excimer laser light 
(wavelength of 193nm), and has tuming on and off, main wavelength, spectral half- width, a repeat 
frequency of the laser luminescence, etc. controlled by the control unit CONT. 
[0027] 
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The illumination-light study system IL is equipped with the beam plastic surgery optical system 2, the 
optical integrator 3, the illumination system aperture diaphragm plate 4, the relay optical system 6 and 8, 
fixed-mask-of-illuminator blind 7 A, movable mask blind 7B, the mirror 9, and the condensing lens 30 
grade. Although a fly eye lens is used as an optical integrator 3 with this operation gestalt, you may be a 
rod mold (internal reflection mold) integrator or a diffracted-light study component. In the beam plastic 
surgery optical system 2, in order to operate orthopedically so that incidence may be efficiently carried 
out to the optical integrator 3 in which the cross-section configuration of the laser beam LB by which 
pulse luminescence was carried out by the light source 1 was prepared behind [ optical-path ] this laser 
beam LB, the cylindrical lens, the beam expander, etc. are contained. The optical integrator (fly eye 
lens) 3 is arranged on the optical path of the laser beam LB injected from the beam plastic surgery 
optical system 2, and in order to illuminate Mask M by uniform illumination distribution, it forms the 
surface light source which consists of much point light sources (light source image), i.e., the secondary 
light source. 
[0028] 

Near the injection side focal plane of the optical integrator 3, the illumination system aperture- 
diaphragm plate 4 which consists of a disc-like member is arranged. It consists of the aperture 
diaphragm (usually diaphragm) and small circular opening which is an equiangular distance mostly, for 
example, becomes this illumination system aperture-diaphragm plate 4 from the usual circular opening, 
and the aperture diaphragm (small mho diaphragm) for making small the sigma value which is a 
coherence factor, the aperture diaphragm (zona-orbicularis diaphragm) of the shape of zona orbicularis 
for zona-orbicularis lighting, the deformation aperture diaphragm (quadrupole lighting diaphragm called 
SHRINC) that were made to carry out eccentricity of two or more openings to deformation light source 
methods, and have arranged are arranged. This illxjmination system aperture-diaphragm plate 4 rotates 
with the driving gears 3 1 , such as a motor controlled by the control unit CONT, and, thereby, one of 
aperture diaphragms is alternatively arranged on the optical path of the exposure light EL. 
[0029] 

In addition, in this example, although the optical intensity distribution in the pupil surface of the 
illumination-light study system IL are adjusted using the illumination system aperture-diaphragm 
member 4, other optical system which is indicated by U.S. Pat. No, 6,563,567 may be used. 
[0030] 

On the optical path of the exposure light EL which passed the illumination system aperture diaphragm 
plate 4, the beam splitter 5 with large transmission with a small reflection factor is arranged, further, the 
mask blinds 7A and 7B are made to intervene on the optical path of this back, and relay optical system 
(6 8) is arreinged, Fixed-mask-of-illuminator blind 7A is arranged in the field slightly defocused from the 
conjugation side over the pattern side of Mask M, and rectangle opening which specifies the lighting 
field lA on Mask M is formed. Moreover, movable mask blind 7B in which the location and width of 
face of a direction corresponding to the non-scanning direction (Y shaft orientations) which intersects 
perpendicularly with a scanning direction (X shaft orientations) and this near this fixed-mask-of- 
illuminator blind 7A have adjustable opening, respectively is arranged, and exposure of an unnecessary 
part is prevented by restricting the lighting field lA further through that movable mask blind 7B at the 
time of initiation of scan exposure, and termination. Moreover, movable mask blind 7B is used also for a 
setup of the lighting field in the case of the space image measurement mentioned later with this 
operation gestalt. On the other hand, on the optical path of the exposure light EL reflected by the beam 
splitter 5 in the illumination-light study system IL, sensibility is good at a condenser lens 32 and a far 
ultraviolet region, and in order to detect pulse luminescence of the light source 1 , the integrator sensor 
33 which consists of photo detectors, such as an PIN mold photodiode which has a high response 
frequency, is arranged. 
[0031] 

Thus, if an operation of the constituted illumination-light study system IL is explained briefly, after the 
cross-section configuration is orthopedically operated so that incidence may be carried out to the beam 
plastic surgery optical system 2 and incidence may be efficiently carried out to the back optical 
integrator 3 here, incidence of the laser beam LB by which pulse luminescence was carried out from the 
light source 1 will be carried out to the optical integrator 3. Thereby, the secondary light source is 
formed in the injection side focal plane (pupil surface of the illumination-light study system IL) of the 
optical integrator 3. After the exposure light EL injected from this secondary light source passes one on 
the illumination system aperture diaphragm plate 4 of aperture diaphragms, incidence of it is carried out 
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to the beam splitter 5 with a small reflection factor with large transmission. After the exposure light EL 
which penetrated this beam splitter 5 passes opening of the rectangle of fixed-mask-of-illuminator blind 
7 A, and movable mask blind 7B through the 1st relay lens 6, it passes the 2nd relay lens 8 and a mirror 9 
bends an optical path at a perpendicular lower part. The exposure light EL which had the optical path 
bent by the mirror 9 illuminates the lighting field lA on the mask M held in the mask stage MST by 
uniform illumination distribution through a condensing lens 30. 
[0032] 

On the other hand, light is received by the integrator sensor 33 through a condenser lens 32, and the 
exposure light EL reflected by the beam splitter 5 is supplied to a control unit CONT through the signal 
processor with which the photo-electric-conversion signal of the integrator sensor 33 has non-illustrated 
a peak hold circuit and an A/D converter. With this operation gestalt, the measurement value of the 
integrator sensor 33 is used for light exposure control, and also it is used for count of the exposure to 
projection optics PL, and this exposure is used for calculation of the variation of the image formation 
property by illumination-light absorption of projection optics PL with a substrate reflection factor (it can 
also ask for this based on the output of an integrator sensor, and the output of a non-illustrated reflection 
factor monitor). With this operation gestalt, at the predetermined spacing, based on tfie output of the 
integrator sensor 33, an exposure is calculated by the control unit CONT, and the count result is 
memorized by Storage MRY as exposure hysteresis. 
[0033] 

A mask stage MST holds Mask M, is movable, for example, is fixing Mask M by vacuum adsorption (or 
electrostatic adsorption), the mask stage driving gear MSTD which non-contact support of the mask 
stage MST is carried out through the gas bearing (air bearing) which is non-contact bearing on the mask 
base 55, and contains a linear motor etc. — the inside of a flat surface perpendicular to the optical axis 
AX of projection optics PL, i.e., XY flat surface, - two-dimensional - very small to movable and theta 
Z direction ~ it is pivotable. And the mask stage MST has become movable about the mask base 55 top 
with the scan speed specified as X shaft orientations, and has the migration stroke of X shaft orientations 
to which the whole surface of Mask M can cross the optical axis AX of projection optics PL at least. 
[0034] 

The migration mirror 41 is formed on the mask stage MST. Moreover, the laser interferometer 42 is 
formed in the location which counters the migration mirror 41 . The location of the two-dimensional 
direction of the mask M on a mask stage MST and the angle of rotation (depending on the case, the 
angle of rotation of thetaX and the direction of thetaY is also included) of theta Z direction are measured 
on real time by the laser interferometer 42, and a measurement result is outputted to a control unit 
CONT. A control device CONT controls the location of the mask M currently supported by the mask 
stage MST by driving the mask stage driving gear MSTD based on the measurement result of a laser 
interferometer 42. 
[0035] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the 
optical element (lens) 60 prepared in the point by the side of Substrate P, and these optical elements are 
supported by Lens-barrel PK. In this operation gestalt, the projection scale factor beta of projection 
optics PL is the contraction system of 1/4 or 1/5. In addition, any of unit systems and an expansion 
system are sufficient as projection optics PL. Moreover, any of refractive media, a reflective system, and 
reflective refractive media are sufficient as projection optics PL. 
[0036] 

The optical element 60 of the point of the projection optics PL of this operation gestalt is held in the lens 
eel 62, and the lens eel 62 holding the optical element 60 and the point of Lens-barrel PK are connected 
by the linkage 61 . The Hquid LQ of the immersion field AR 2 contacts an optical element 60. The 
optical element 60 is formed with the fluorite. since compatibility of a fluorite with water is high — 
liquid contact surface 60a of an optical element 60 — Liquid LQ can be mostly stuck on the whole 
surface. That is, since he is trying for compatibility with liquid contact surface 60a of an optical element 
60 to supply the high liquid( water) LQ in this operation gestalt, the adhesion of liquid contact surface 
60a of an optical element 60 and Liquid LQ can be high, and can fill certainly the optical path between 
an optical element 60 and Substrate P with Liquid LQ, In addition, an optical element 60 may be a 
quartz with high compatibility with water. Moreover, hydrophilization (lyophilic-izing) processing is 
performed to liquid contact surface 60a of an optical element 60, and you may make it raise 
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compatibility with Liquid LQ more. 
[0037] 

The substrate stage PST holds Substrate P, is movable and is constituted including X-Y stage 53 and Z 
tilt stage 52 carried on X-Y stage 53. Non-contact support of X-Y stage 53 is carried out through the gas 
bearing (air bearing) which is the non-contact bearing which is not illustrated above the top face of the 
stage base 54. the substrate stage driving gear PSTD which X-Y stage 53 (substrate stage PST) is in the 
condition by which non-contact support was carried out to the top face of the stage base 54, and contains 
a linear motor etc, — the inside of a flat surface perpendicular to the optical axis AX of projection optics 
PL, i.e., XY flat surface, — two-dimensional — minute to movable and theta Z direction — it is pivotable. 
Z tilt stage 52 is carried on this X-Y stage 53, and the substrate holder 51 is carried on Z tilt stage 52. 
Substrate P is held by vacuum adsorption etc. with this substrate holder 51 . Z tilt stage 52 is formed also 
in Z shaft orientations, the direction of thetaX, and the direction of thetaY movable by the actuator 
mentioned later. The substrate stage driving gear PSTD containing the above-mentioned actuator is 
controlled by the control unit CONT. The substrate stage PST performs positioning in X shaft 
orientations and Y shaft orientations of Substrate P while it controls the focal location (Z location) and 
tilt angle of Substrate P and doubles the front face of Substrate P with the image surface of projection 
optics PL by the automatic focus method and the auto leveling method. 
[0038] 

Moreover, on the substrate stage PST (substrate holder 51), the auxiliary plate 57 is formed so that 
Substrate P may be surrounded. The auxiliary plate 57 has the front face of the substrate P held at the 
substrate holder 51, and the flat surface of the almost same height. Also when exposing the edge field of 
Substrate P, Liquid LQ can be held under projection optics PL with the auxiliary plate 57. 
[0039] 

In addition, although the auxihary plate 57 is formed only in the perimeter of the substrate holder 51, it 
can also arrange the auxiliary plate 57 also between the perimeter of the space image metering device 
70, the substrate holder 51, and the space image metering device 70 so that the top face of the substrate 
stage PST may become almost flat-tapped. By doing in this way, even if the top face of the space image 
metering device 70 is smaller than the immersion field AR 2, Liquid LQ can be held under projection 
optics PL with the auxiliary plate 57. 
[0040] 

The migration mirror 43 is formed on the substrate stage PST (Z tilt stage 52). Moreover, the laser 
interferometer 44 is formed in the location which counters the migration mirror 43. The location of the 
two-dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are 
measured on real time by the laser interferometer 44, and a measurement result is outputted to a control 
unit CONT. A control unit CONT positions the substrate P currently supported by the substrate stage 
PST by driving the substrate stage driving gear PSTD which contains a linear motor etc. based on the 
measurement result of a laser interferometer 44. 
[0041] 

Moreover, Aligner EX is equipped with the focal detection system 45 which detects the location of the 
front face of the substrate P currently supported by the substrate stage PST (substrate holder 51). The 
focal detection system 45 is equipped with floodlighting section 45 A which projects the flux of light for 
detection from the direction of slant through Liquid LQ on Substrate P, and light sensing portion 45B 
which receives the reflected Ught of said flux of light for detection reflected with Substrate P. The light- 
receiving result of the focal detection system 45 (light sensing portion 45B) is outputted to a control unit 
CONT, A control unit CONT can detect the positional information of Z shaft orientations of a substrate 
P front face based on the detection result of the focal detection system 45. Moreover, thetaX of Substrate 
P and the inclination information on the direction of thetaY are detectable by projecting two or more 
flux of lights for detection from floodlighting section 45 A. In addition, as a configuration of the focal 
detection system 45, what is indicated by JP,6-283403,A etc., for example can be used. In addition, the 
flux of light for detection can be projected on a substrate P front face as a focal detection system 45, 
without minding Liquid LQ on the outside of the immersion field AR 2, and what receives the reflected 
light can also be used. 
[0042] 

the substrate stage driving gear PSTD with which a control device CONT contains Z location 
mechanical components 56A-56C mentioned later so that a focal gap may serve as zero based on the 
focal gap signal (defocusing signal), for example, S curve signal, from light sensing portion 45B at the 
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time of scan exposure etc. - minding ~ the migration to Z shaft orientations of Z tilt stage 52 - and an 
inclination (rotation of thetaX and the direction of thetaY) is controlled two-dimensional That is, a 
control device CONT performs the automatic focus and auto leveling which make the image formation 
side of projection optics PL, and the front face of Substrate P agree substantially by controlling 
migration of Z tilt stage 52 using the multipoint focus detection system 45. 
[0043] 

Moreover, near the tip of projection optics PL, the substrate alignment system 46 of an off axis method 
which detects the reference mark formed on the criteria member which is not illustrated [ which was 
prepared on the alignment mark on Substrate P or the substrate stage PST ] is formed. Moreover, near 
the mask stage MST, the mask alignment system 47 which detects the reference mark prepared in said 
criteria member through Mask M and projection optics PL is formed. With this operation gestalt, the 
alignment sensor of an image-processing method and the so-called FIA (Field Image Alignment) system 
are used as this alignment system. In addition, as a configuration of the substrate alignment system 46, 
what is indicated by JP ,4-65603, A, for example can be used, and what is indicated by JP,7- 176468, A 
can be used as a configuration of the mask alignment system 47. 
[0044] 

Drawing 2 is the enlarged drawing showing the liquid feeder style 10, the liquid recovery device 20, and 
projection optics PL. Projection optics PL is equipped with the optical elements 64a-64j of two or more 
sheets (here ten sheets) held at Lens-barrel PK, and the optical element 60 held at the lens eel 62 by the 
side of the image surface of projection optics PL (Substrate P side). The part 64a and 64b, for example, 
optical elements, is constituted [ among the optical elements 64a-64j which constitute projection optics 
PL ] by two or more driver elements (for example, piezo-electric element etc.) 63 possible [ a minute 
drive ] in the optical-axis AX direction and the inclination direction over XY side, respectively. 
Moreover, among optical elements 64d and 64e and among optical elements 64f and 64g, the 1st and 
2nd sealing rooms 65A and 65B made into the sealing condition, respectively are formed. A clean gas, 
for example, a dried air, is supplied to these 1st and 2nd sealing rooms 65 A and 65B through the 
pressure-regulator style 66 from the gas supply device in which it does not illustrate. 
[0045] 

The pressure-regulator style 66 which adjusts the pressure (intemal pressure) of the gas inside the driver 
voltage (the amount of drives of a driver element) given to each driver element 63 and 1st and 2nd 
sealing room 65A, and 65B is controlled by this operation gestalt by the image formation property 
control unit 67 according to the command from a control unit CONT, and the image formation property 
of projection optics PL, for example, a curvature of field, distortion, a scale factor, etc. are amended by 
this. In addition, only a movable optical element like optical element 64a may constitute, the number of 
the movable optical elements of the image formation property adjustment device in which this image 
formation property is adjusted is also arbitrary, and it is good. However, what is necessary is just to 
define the number of movable optical elements according to the class of image formation property to be 
amended, since the number of movable optical elements corresponds to the class which can amend the 
image formation property of projection optics PL except a focus in this case. 
[0046] 

Z tilt stage 52 is supported by three Z location mechanical components 56A, 56B, and 56C (however, Z 
location mechanical-component 56C by the side of the space back un-illustrating) by three points on X- 
Y stage 53. Three actuator (for example, voice coil motor etc.) 59A to which these Z location 
mechanical components 56A-56C drive independently each supporting point of Z tilt stage 52 inferior 
surface of tongue in the direction of an optical axis of projection optics PL (Z direction), 59B and 59C 
(however, actuator 59C by the side of the space back in drawing 2 un-illustrating). It is constituted 
including the encoders 58A, 58B, and 58C (however, encoder 58C by the side of the space back in 
drawing 2 un-illustrating) which detect the amount of drives of Z shaft orientations by Z location 
mechanical components 56A, 56B, and 56C of Z tilt stage 52 (variation rate from a criteria location). As 
encoders 58A-58C, linear encoders, such as optical or an electrostatic-capacity type, are used here, for 
example. The driving gear which drives Z tilt stage 52 with the above-mentioned actuators 56A, 56B, 
and 56C in the direction of thetaY, the inclination direction, i.e., thetaX, to the field (XY side) which 
intersects perpendicularly with the optical-axis AX direction (Z shaft orientations) and an optical axis, 
consists of these operation gestalten. Moreover, Z location mechanical-component 56A of Z tilt stage 52 
measured with Encoders 58A-58C, The amount of drives of Z shaft orientations of each supporting point 
by 56B and 56C (the variation rate from a reference point amount) is outputted to a control unit CONT. 
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A control unit CONT Based on the measurement result of the encoders 58A-58C, the location and the 
amount of leveling (thetaX rotation, thetaY rotation) of Z shaft orientations of Z tilt stage 52 are 
calculated. 
[0047] 

In a predetermined period including the time of exposure processing, Liquid LQ is supplied between 
projection optics PL and Substrate P, it connected with the liquid feed zone 1 1 which can send out 
Liquid LQ, and the liquid feed zone 1 1 through the supply pipe 12, and the liquid feeder style 10 is 
equipped with the supply nozzle 13 which supplies the liquid LQ sent out fi*om this liquid feed zone 1 1 
on Substrate P. The supply nozzle 13 approaches the front face of Substrate P, and is arranged. The 
liquid feed zone 1 1 is equipped with the tank which holds Liquid LQ, the booster pump, etc., and 
supplies Liquid LQ on Substrate P through a supply pipe 12 and the supply nozzle 13. Liquid supply 
actuation of the liquid feed zone 1 1 is controlled by the control unit CONT, and its control unit CONT is 
controllable in the liquid amount of supply per [ to the substrate P top by the liquid feed zone 1 1 ] unit 
time amount. In addition, Aligner EX does not necessarily need to be equipped with the tank of the 
liquid feeder style 10, the booster pump, etc., and they can also substitute at least for those parts a 
facility of the works in which Aligner EX is installed. 
[0048] 

The liquid recovery device 20 collects the liquids LQ between projection optics PL and Substrate P in a 
predetermined period including the time of exposure processing, and is equipped with the recovery 
nozzle 23 arranged by approaching the front face of Substrate P, and the liquid stripping section 21 
connected to the recovery nozzle 23 through the recovery tubing 22. The liquid stripping section 21 is 
constituted including the vacuum system (aspirator) containing a vacuum pump, the tank which holds 
the collected liquid LQ, and the actuation is controlled by the control unit CONT, When the vacuum 
system of the liquid stripping section 21 drives, the liquids LQ on Substrate P are collected through the 
recovery nozzle 23. In addition, you may make it use the vacuum system of the works where Aligner EX 
is arranged as a vacuum system, without forming a vacuum pump in an aligner. Moreover, Aligner EX 
does not necessarily need to be equipped with the tank of the liquid recovery device 220, and a facility 
of the works in which Aligner EX is installed can also be substituted at least for those parts. 
[0049] 

In addition, it is desirable to specifically form the vapor-liquid-separation machine which separates the 
liquid LQ absorbed from the recovery nozzle 23 and a gas between the recovery nozzle 23 and a vacuum 
system in the middle of the recovery tubing 22. By the liquid stripping section (vacuum system) 21, in 
case suction recovery of the liquid LQ on Substrate P is carried out, since the situation of collecting 
Liquids LQ with the gas (air) of the perimeter may arise, by separating the liquid and gas which were 
collected from the recovery nozzle 23 with the vapor-liquid-separation vessel. Liquid LQ can flow into a 
vacuum system and inconvenient generating of the vacuxim system breaking down can be prevented. 
The liquid LQ collected by the liquid stripping section 21 is discarded, for example, or is made clean, 
and is returned and reused by liquid feed zone 1 1 grade. 
[0050] 

In addition, the liquid feeder style 10 and the liquid recovery device 20 are separated and supported to 
projection optics PL. Thereby, vibration produced by the liquid feeder style 10 and the liquid recovery 
device 20 does not get across to projection optics PL. 
[0051] 

Drawing 3 is the top view showing physical relationship with the projection field AR 1 of the liquid 
feeder style 10 and the liquid recovery device 20, and projection optics PL. The projection field AR 1 of 
projection optics PL serves as the shape of a long and slender rectangle (the shape of a slit) at Y shaft 
orientations, three supply nozzles 13A-13C are arranged at the +X side, and two recovery nozzles 23 A 
and 23B are arranged at the -X side so that the projection field AR 1 may be inserted into X shaft 
orientations. And the supply nozzles 13A-13C are connected to the liquid feed zone 1 1 through a supply 
pipe 12, and the recovery nozzles 23 A and 23B are connected to the liquid stripping section 21 through 
the recovery tubing 22. Moreover, the supply nozzles 16A-16C and the recovery nozzles 26 A and 26B 
are arranged by the physical relationship turning around the supply nozzles 13A-13C and about 180 
degrees of recovery nozzles 23 A and 23B. The supply nozzles 13A-13C and the recovery nozzles 26A 
and 26B are arranged by tums by Y shaft orientations, the supply nozzles 16A-16C and the recovery 
nozzles 23 A and 23B are arranged by tums by Y shaft orientations, the supply nozzles 16A-16C are 
connected to the liquid feed zone 1 1 through a supply pipe 15, and the recovery nozzles 26A and 26B 
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are connected to the liquid stripping section 21 through the recovery tubing 25. 
[0052] 

Drawing 4 is the outline block diagram showing the space image metering device 70 used for 
measurement of the image formation property (optical property) of projection optics PL. The space 
image metering device 70 is equipped with the electric eye 90 which receives the light which passed 
projection optics PL through the slit plate 75 which has the slit section 71 arranged at the image surface 
side of projection optics PL. The slit plate 75 is formed in Z tilt stage 52 by the side of the image surface 
of projection optics PL. The optical element 76 by which the electric eye 90 has been arranged in the Z 
tilt stage 52 interior in the location near the slit plate 75, The mirror 77 which bends the optical path of 
the light which passed the optical element 76, and the optical element 78 in which the light through a 
mirror 77 carries out incidence, The light transmission lens 79 which sends the light which passed the 
optical element 78 to the Z tilt stage 52 exterior, It was prepared in the Z tilt stage 52 exterior, and has 
the mirror 80 which bends the optical path of the light from the light transmission lens 79, the light- 
receiving lens 81 which receives the light which passed the mirror 80, and the photosensor (photo 
detector) 82 which consists of an optoelectric transducer which receives the light through the light- 
receiving lens 81. 
[0053] 

The slit plate 75 is equipped with the reflective film 73 which consists of aluminum prepeired in parts 
other than light-shielding film 72 in around the plane view rectangle-like glass plate member 74, the 
light-shielding film 72 which consists of chromium prepared in the top-face center section of the glass 
plate member 74, and its light-shielding film 72 (i.e., the top face of the glass plate member 74), and the 
slit section 71 which is the opening pattem formed in a part of light-shielding film 72. In the slit section 
71, the glass plate member 74 which is a transparence member is exposed, and light can penetrate the slit 
section 71. 
[0054] 

Heights 83 are formed in the location which adjoins the substrate holder 51 on the top face of Z tilt stage 
52, and opening 84 is formed in the upper part of the heights 83. The slit plate 75 has become removable 
to the opening 84 of heights 83, and is inserted in from the upper part in ttie condition of plugging up the 
opening 84. 
[0055] 

As a formation ingredient of the glass plate member 74, good penetrable synthetic quartz or a penetrable 
good fluorite to ArF excimer laser light or KrF excimer laser light etc. is used. In addition, a refractive 
index [ as opposed to 1 .56 and KrF excimer laser light in the refractive index to the ArF excimer laser 
Hght of synthetic quartz ] is about 1.51. 
[0056] 

The optical element 76 is arranged under the slit section 71 in the Z tilt stage 52 interior, and is held by 
the attachment component 85. The attachment component 85 holding an optical element 76 is attached 
in intemal-surface 83 A of heights 83. The light which passed the optical element 76 arranged to the Z 
tilt stage 52 interior passes an optical element 78, after being able to bend the optical path by the mirror 
77. The light which passed the optical element 78 is sent out to the exterior of Z tilt stage 52 with the 
light transmission lens 79 currently fixed to the +X side side attachment wall of Z tilt stage 52. The light 
sent out to the Z tilt stage 52 exterior with the light transmission lens 79 is led to the light-receiving lens 
81 by the mirror 80. The photosensor 82 arranged above the light-receiving lens 81 and its light- 
receiving lens 81 maintains position relation, and is contained by the case 86. The case 86 is being fixed 
near [ which was established in the top face of the stage base 54 through the attachment member 87 ] the 
upper limit section of a stanchion 88. 
[0057] 

In addition, the mirror 77, the optical element 78, and the light transmission lens 79 grade are removable 
to Z tilt stage 52. Moreover, the stanchion 88 which supports the case 86 which contained the light- 
receiving lens 81 and the photosensor 82 is removable to the stage base 54. 
[0058] 

A detectable optoelectric transducer with a sufficient precision (photo detector), for example, a 
photomultiplier tube etc., (PMT, photomultiplier tube) is used for a photosensor 82 in a feeble light. The 
photo-electric-conversion signal from a photosensor 82 is sent to a control xmit CONT through a signal 
processor. 
[0059] 
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Drawing 5 is drawing showing the condition of measuring the image formation property of projection 
optics PL using the space image metering device 70. As shown in drawing 5 , Liquid LQ is poured using 
the liquid feeder style 10 and the liquid recovery device 20 between the optical element 60 by the side of 
the tip of projection optics PL (image surface side), and the slit plate 75 in the condition of having made 
projection optics PL and the slit plate 75 countering during measurement of the image formation 
property of projection optics PL. And the light (exposure light EL) which minded projection optics PL 
and Liquid LQ between the optical element 60 of projection optics PL and the slit plate 75 where Liquid 
LQ is filled is irradiated by the slit plate 75 which constitutes the space image metering device 70. 
Moreover, the field positional information of top-face 75A of the slit plate 75 at this time is detectable 
using the focal detection system 45. 
[0060] 

The important section expanded sectional view showing the slit plate 75 and about 76 optical element by 
which drawing 6 has been arranged to the heights 83 interior among the space image metering devices 
70, and drawing 7 are the top views which looked at the slit plate 75 fi"om the upper part. In addition, in 
drawing 6 , the electric eye 90 is simplified and illustrated and only the optical element 76 arranged on 
the optical path of light at the location nearest to the slit plate 75 among two or more optical elements 
which constitute an electric eye 90, and a member, and the photosensor 82 which receives the light 
which passed the optical element 76 are illustrated. In the space image metering device 70 shown in 
drawing 6 , Liquid LQ is filled between the slit plate 75 and the electric eye 90. In this operation gestalt, 
Liquid LQ is filled between the inferior svirface of tongue of the slit plate 75 by which fitting is carried 
out to the opening 84 of heights 83, and the optical element 76 arranged in the location nearest to the slit 
plate 75 among two or more optical elements (optical member) arranged on the optical path of an 
electric eye 90. The optical element 76 is held in the lower part location of the slit plate 75 at the 
attachment component 85 attached in intemal-surface 83A of heights 83, and Liquid LQ is filled in the 
space SP surrounded by the slit plate 75, the attachment component 85, and the optical element 76. In 
this operation gestalt, the optical element 76 is constituted by the plano-convex lens, turns the flat side 
up and is arranged. And inner base 85A of an attachment component 85 and top-face (flat side) 76A of 
an optical element 76 are almost flat-tapped. Moreover, an attachment component 85 is formed in a 
cross-sectional-view abbreviation facing-up U shape, lateral-surface 85B of the attachment component 
85 and intemal-surface 83 A of heights 83 are close, and the seal members 91, such as an O ring, are 
formed between upper limit side (plane of composition with slit plate 75) 85C of an attachment 
component 85, and the slit plate 75. Un-arranging [ which the liquid LQ filled in Space SP reveals 
outside by this ] is prevented. 
[0061] 

The attachment component 85 holding the slit plate 75 and an optical element 76 is removable to 
intemal-surface 83 A of heights 83. In case an attachment component 85 is attached, fi-om the opening 84 
of heights 83, the attachment component 85 holding an optical element 76 is inserted in the heights 83 
interior (the slit plate 75 is not attached at this time), and an attachment component 85 and intemal- 
sxirface 83 A of heights 83 are fixed by the non-illustrated holddown member. Subsequently, the slit plate 
75 is inserted in opening 84. The attachment component 85 in case an attachment component 85 is 
removed, after removing the slit plate 75 fi*om opening 84 on the other hand 
What is necessary is just to draw out through opening 84. 
[0062] 

Moreover, Aligner EX is equipped with the liquid feeder 100 which supplies Liquid LQ to the space SP 
between the slit plate 75 and the optical element 76 of an electric eye 90, and the liquid recovery system 

104 which collects the liquids LQ of the space SP. The feeder current way 102 linked to Space SP is 
formed in heights 83 and the wall by the side of +X of an attachment component 85, and the recovery 
passage 106 linked to Space SP is formed in the wall by the side of -X. Moreover, the end section of a 
supply pipe 101 is connected to the liquid feeder 100, and flie other end of a supply pipe 101 is 
connected to the feeder current way 102 through the joint 103. The end section of the recovery tubing 

105 is connected to the liquid recovery system 104, and the other end of the recovery tubing 105 is 
connected to the recovery passage 106 through the joint 107. Moreover, the bulbs 101 A and 105 A which 
open and close the passage in the middle of [ each ] a supply pipe 101 and the recovery tubing 1 05 are 
formed. Actuation of the liquid feeder 100, the liquid recovery system 104, and Bulbs 101 A and 105 A is 
controlled by the control unit CONT, and a control unit CONT is controlling these and performing the 
supply and recovery of Liquid LQ to Space SP, and fills Space SP with Liquid LQ. 
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[0063] 

As shown in drawing 7 , the sHt plate 75 is equipped with the reflective film 73 which consists of 
aluminum prepared in parts other than light-shielding film 72 in around the light-shielding film 72 which 
consists of chromium prepared in the top-face center section of the plane view rectangle-like glass plate 
member 74, and its light-shielding film 72 (i.e., the top face of the glass plate member 74), and the slit 
section 71 which is the opening pattern formed in a part of light-shielding film 72. In the slit section 71, 
the glass plate member 74 which is a transparence member is exposed, and light can penetrate the slit 
section 71 , The slit section 71 is the slit of the shape of a rectangle which makes Y shaft orientations a 
longitudinal direction (the shape of a rectangle), and has predetermined width-of-face 2D. 
[0064] 

Next, the procedure which measures the image formation property of projection optics PL using the 

space image metering device 70 mentioned above is explained. 

[0065] 

It faces measuring a space image (projection image), a control device CONT moves on the substrate 
stage PST, and projection optics PL and the slit plate 75 are made to counter (that is, it changes into the 
condition which shows in drawing 5 ). And Liquid LQ is filled using the liquid feeder style 10 and the 
liquid recovery device 20 between the optical element 60 of the point of projection optics PL, and the 
slit plate 75. In parallel to this, a control unit CONT fills Liquid LQ between the optical element 76 of an 
electric eye 90, and the slit plate 75 using the liquid feeder 100 and the liquid recovery system 104 (or 
forward [ the ] or after). Here, in the following explanation, the immersion field formed with the liquid 
LQ filled between "the 1st immersion field LA 1 the slit plate 75, emd the electric eye 90 (optical 
element 76) in the immersion field formed of LQ filled between projection optics PL and the slit plate 75 
is suitably called "the 2nd immersion field LA 2." 
[0066] 

The mask M equipped with the measurement mark mentioned later is supported by the mask stage MST 
at the time of measurement of a space image. A control unit CONT illuminates Mask M with the 
exposure light EL by the illumination-light study system IL. The light (exposure light EL) through the 
liquid LQ of said measurement mark, projection optics PL, and the 1st immersion field LA 1 is 
irradiated by the slit plate 75. Incidence of the light which passed the slit section 71 of the slit plate 75 is 
carried out to an optical element 76 through the liquid LQ of the 2nd immersion field LA 2. 
[0067] 

Since the numerical aperture NA of projection optics improves with the liquid LQ of the 1st immersion 
field LA 1 of projection optics PL and the slit plate 75, if the numerical aperture NA of the optical 
element 76 of an electric eye 90 is not raised according to the numerical aperture NA of projection optics 
PL, either, it becomes impossible for an optical element 76 to incorporate the light which passed 
projection optics PL good (all), and to receive light good. Then, the optical element 76 of an electric eye 
90 can incorporate the light through projection optics PL good by filling Liquid LQ and raising the 
numerical aperture NA of the optical element 76 of an electric eye 90 also between the slit plate 75 and 
the optical element 76 of an electric eye 90, when raising the numerical aperture NA of projection optics 
PL like this operation gestalt by filling Liquid LQ between projection optics PL and the slit plate 75. 
[0068] 

An optical element 76 condenses the light through the 2nd immersion field LA 2. The light condensed 
by the optical element 76 is drawn by the exterior of the substrate stage PST through a mirror 77, an 
optical element 78, and the light transmission lens 79. And the light drawn by the exterior of the 
substrate stage PST has an optical path bent by the mirror 80, and is received by the photosensor 82 
through the light-receiving lens 81, and the photo-electric-conversion signal (quantity of light signal) 
according to the light income is outputted to a control unit CONT through a signal processor firom the 
photosensor 82. 
[0069] 

Since measurement of the projection image (space image) of a measurement mark is performed by the 
slit scan method, with this operation gestalt, the light transmission lens 79 will move to the light- 
receiving lens 81 and a photosensor 82 in that case, so that it may mention later. So, in the space image 
metering device 70, the magnitude of each lens and a mirror 80 is set up so that all the light through the 
light transmission lens 79 which moves within the limits of predetermined may carry out incidence to 
the light-receiving lens 81. 
[0070] 
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In the space image metering device 70, since the photosensor 82 is fomied in the predetermined location 
of the exterior of the substrate stage PST, it is controlled in the range in which the effect affect the 
measurement precision of the laser interferometer 44 resulting from generation of heat of a photosensor 
82 etc. is possible. Moreover, since the exterior and the interior of the substrate stage PST are not 
connected by a light guide etc., the drive precision of the substrate stage PST is not influenced like 
[ when the exterior and the interior of the substrate stage PST are connected by the light guide ]. Of 
course, when the effect of heat etc. can be disregarded or eliminated, a photosensor 82 may be formed in 
the interior of the substrate stage PST. That is, the part may be prepared in the substrate stage PST 
among two or more optical elements and the photo detectors which constitute an electric eye 90, and all 
may be prepared in the substrate stage PST. 
[0071] 

In this operation gestalt, the liquid LQ used for "the 1st immersion field LA 1" and the "2nd immersion 
field LA 2" may use a class which may use the liquid of the same kind or is different, especially the 
liquid with which refractive indexes differ to exposure light. It is suitable for especially the liquid used 
for "the 1st immersion field LA 1" to choose in consideration of NA or the refractive index of an optical 
element prepared at the tip of projection optics, and, on the other hand, the liquid used for "the 2nd 
immersion field LA 2" can be chosen in consideration of the refractive index of the glass plate member 
74, and/or the dimension and refractive index of an optical element 76. 
[0072] 

In addition, although the example which applied the space image metering device 70 which filled Liquid 
LQ with this operation gestalt between the slit plate 75 and the electric eye 90 (optical element 76) to the 
immersion aligner was explained, the space image metering device 70 (electric eye 90) conceming this 
invention is applicable also about the dry aligner (usually aligner) exposed without filling Liquid LQ 
between projection optics PL and Substrate P. In case a space image is measured in a dry aligner The ** 
which does not fill Liquid LQ with the condition of having made projection optics PL and the slit plate 

75 countering, between projection optics PL and the slit plate 75, Where Liquid LQ is filled between the 
slit plate 75 and the optical element 76 of an electric eye 90, the exposure light EL which minded 
projection optics PL (where the 2nd immersion field LA 2 is formed without forming the 1st immersion 
field LA 1) is irradiated by the slit plate 75. Since the optical element 76 of an electric eye 90 improves 
nxmierical aperture NA with the liquid LQ filled between the slit plate 75 and the optical element 76, it 
can receive light good also in a dry aligner equipped with projection optics with large (for example, 
NA> 0,9) numerical aperture NA. Moreover, even if it, for example, makes the optical element 76 of an 
electric eye 90 close to the slit plate 75, the light which passed projection optics PL can be received 
good, and the effectiveness that the electric-eye 90 whole is miniaturizable is acquired. 

[0073] 

In addition, the configuration of filling Liquid LQ with this operation gestalt to Space SP at the time of 
manufacture of Aligner EX, without using the liquid feeder 1 00 and the liquid recovery system 1 04 
although Liquid LQ is filled with performing supply and recovery of Liquid LQ using the liquid feeder 
100 and the liquid recovery system 104 to the space SP between the slit plate 75 and an optical element 

76 is also possible, in this case — for example, the exchange which removed the slit plate 75 from 
heights 83 (Z tilt stage 52), and you may make it exchange the liquid LQ of Space SP periodically, and 
was excellent in shelf life as a liquid LQ — an unnecessary liquid may be used. On the other hand, it is 
possible to fill the liquid LQ always fresh (for it to be pure) to Space SP with performing supply and 
recovery of Liquid LQ using the liquid feeder 100 and the liquid recovery system 104. In addition, liquid 
supply actuation of the liquid feeder 100 and the liquid recovery system 104 and liquid recovery 
actuation may be stopped during measurement of the space image metering device 70. Moreover, in case 
the attachment component 85 which held the slit plate 75 and the optical element 76, for example is 
removed from heights 83 (Z tilt stage 52), after the liquid recovery system 104 recovers the liquid LQ of 
Space SP, an attachment-and-detachment activity can be done by removing the attachment component 
85 holding the slit plate 75 or an optical element 76, without leaking Liquid LQ. 

[0074] 

in addition, the ** which does not fill Liquid LQ between the slit plate 75 and an electric eye 90 (optical 
element 76) ~ between the slit plate 75 and electric eyes 90 (optical element 76) ~ Liquid LQ and 
abbreviation — the light transmission nature member (an optical member, glass member) which has the 
same refractive index may be arranged. As such a light transmission nature member, a quartz and a 
fluorite are mentioned, for example. The liquid LQ in this operation gestalt is pure water, and the 
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refractive index of the pure water to ArF excimer laser light is called about 1 ,44. On the other hand, the 
refractive index of the quartz to ArF excimer laser light is called about 1 .56. Therefore, the light 
transmission member which consists of a quartz between the slit plate 75 and an optical element 76 may 
be arranged instead of forming the 2nd inmiersion field LA 2 with Liquid (pure water) LQ. 
[0075] 

Hereafter, it explains, referring to drawing 5 etc. about an example of space image measurement 
actuation using the space image metering device 70. As mentioned above, drawing 5 is drawing showing 
the condition of measuring the space image. The thing in which the measurement mark of dedication 
was formed etc. is used for the mask for device manufacture used for the thing only for space image 
measurement, or manufacture of a device as a mask M at the time of space image measurement. 
Moreover, the mark plate (fiducial mark plate) of the immobilization which consists of a mask and a 
glass ingredient of this quality of the material may be formed in a mask stage MST instead of these 
masks, and what formed the measurement mark in this mark plate may be used, 
[0076] 

The mark PMx for measurement the ratio (duty ratio) of the width of face of the Rhine section which has 
periodicity, and the width of face of the tooth-space section becomes [ mark ] X shaft orientations from 
Rhine of 1 :1 and a tooth-space (last shipment) mark at a position, and the measurement mark PMy the 
duty ratio which has periodicity becomes [ mark ] Y shaft orientations from the last shipment mark of 
1:1 approach mutually, and is formed in Mask M. These measurement marks PMx and PMy consist of a 
Rhine pattern of the same line breadth. Moreover, as shown in the slit plate 75 which constitutes the 
space image metering device 70 at drawing 8 (a), slit section 71y of predetermined width-of-face 2D 
prolonged in slit section 71 x and X shaft orientations of predetermined width-of-face 2D prolonged in Y 
shaft orientations is formed by position relation as shown in drawing 8 (a). Thus, although two or more 
slit sections 71 x and 71 y etc. are formed in the slit plate 75 in fact, on behalf of these slit section, it is 
illustrated by drawing 1 - drawing 7 as the slit section 71. 
[0077] 

For example, movable mask blind 7B shown in drawing 1 by the control device CONT is driven through 
a non-illustrated blind driving gear in measurement of the space image of the measurement mark PMx, 
and it is restricted to the predetermined field to which the lighting field of the exposure light EL contains 
a measurement mark PMx part. If luminescence of the light source 1 is started by the control unit CONT 
and the exposure light EL is irradiated by the measurement mark PMx in this condition, the light 
(exposure light EL) diffracted and scattered about by the measurement mark PMx will be refracted 
according to projection optics PL, and the space image (projection image) of the measxrrement mark 
PMx will be formed in the image surface of projection optics PL. At this time, the substrate stage PST 
shall be estabhshed in the location where space image PMx' of the measurement mark PMx is formed in 
the +X side (or the -X side) of slit section 71x on the slit plate 75, as shown in drawing 8 (a). 
[0078] 

And as the substrate stage PST is shown by the arrow head Fx in drawing 8 (a) with the basis of 
directions of a control device CONT, and the substrate stage driving gear PSTD, when it drives in the 
direction of +X, slit section 71 x are scanned by X shaft orientations to space image PMx'. During this 
scan, the light (exposure light EL) which passes slit section 71x is received with a photosensor 82 
through the mirror 80 and the light-receiving lens 81 of the light-receiving optical system in the substrate 
stage PST (Z tilt stage 52), and the substrate stage PST exterior, and that photo-electric-conversion 
signal is supplied at a signal processor. In a signal processor, predetermined processing is performed to 
the photo-electric-conversion signal, and the signal on the strength [ optical ] corresponding to space 
image PMx' is supplied to a control unit CONT. In addition, in order to suppress the effect by dispersion 
in the luminescence reinforcement of the exposure light EL from the light source 1 with a signal 
processor in this case, the signal which standardized the signal from a photosensor 82 with the signal of 
the integrator sensor 33 shown in drawing 1 is supplied to a control unit CONT. An example of the 
photo-electric-conversion signal (signal on the strength [ optical ]) acquired in the case of the above- 
mentioned space image measurement is shown in drawing 8 (b). 
[0079] 

In addition, a measurement mark can be suitably defined according to an image formation property, 

measurement precision, etc. not only an above-mentioned mark but for measurement. 

[0080] 

When measuring the space image of the measurement mark PMy, the photo-electric-conversion signal 
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(signal on the strength [ optical ]) corresponding to the space image of the measurement mark PMy can 
be acquired by establishing the substrate stage PST in the location where the space image of the 
measurement mark PMy is formed in the +Y side (or the -Y side) of slit section 71y on the slit plate 75, 
and performing measurement by the same slit scan method as the above. 

[0081] 

The measurement for acquiring image formation property coordinating information etc. is faced. First, 
driving every one optical elements 64a and 64b of projection optics PL in the case of initial adjustment 
Moreover, changing every one pressure of the 1 st and 2nd sealing rooms 65 A and 65B the focus of 
projection optics PL, and other predetermined image formation properties (for example, a curvature of 
field — ) At least one of many aberration, such as a scale factor, distortion, comatic aberration, and 
spherical aberration As it mentions later, it measures using the space image metering device 70, and the 
amount of drives of optical elements 64a and 64b and the image formation property variation to the 
pressure variation in the 1st and 2nd sealing rooms 65A and 65B are calculated. 
[0082] 

Hereafter, the detection approach of the best focus location of projection optics PL is explained as an 
example of measurement actuation of an image formation property. In this case, a usual diaphragm of 
the illumination system aperture-diaphragm plate 4 shall be chosen as a prerequisite, and lighting 
conditions shall usually be set up as lighting conditions. The mask M which had the measurement mark 
PMx (or PMy) which consists of line breadth of 1 micrometer and a last shipment pattern of 50% of duty 
ratio formed is used for detection of a best focus location. First, Mask M is loaded to a mask stage MST 
by non-illustrated loader equipment. Next, a control imit CONT moves through the mask stage driving 
gear MSTD in a mask stage MST so that the measurement mark PMx on Mask M may be mostly in 
agreement on the optical axis of projection optics PL. Next, a control unit CONT carries out drive 
control of the movable mask blind 7B, and specifies a lighting field so that the exposure light EL may be 
irradiated by only the measurement mark PMx part. In this condition, a control unit CONT irradiates the 
exposure light EL at Mask M, and it performs space image measurement of the measurement mark PMx 
with a slit scan method like the above-mentioned using the space image metering device 70, scanning 
the substrate stage PST to X shaft orientations. Under the present circumstances, a control device CONT 
memorizes a multiple-times repeat and the signal (photo-electric-conversion signal) of each time on the 
strength [ optical ] for space image measurement of the measurement mark PMx to Storage MRY, 
changing the location (namely, location of Z tilt stage 52) of Z shaft orientations of the slit plate 75 by 
the predetermined step pitch through the substrate stage driving gear PSTD, In addition, change of the 
location of Z shaft orientations of the above-mentioned slit plate 75 is performed by controlling 
Actuators 59A, 59B, and 59C based on the measurement value of the encoders 58A, 58B, and 58C of Z 
tilt stage 52. And a control unit CONT carries out the Fourier transform of two or more signals (photo- 
electric-conversion signal) on the strength [ optical ] acquired by said repeat, respectively, and searches 
for the contrast which is the gain of each primary frequency component and zero-order frequency 
component. And a control device CONT detects Z location (namely, location of Z shaft orientations of 
the slit plate 75) of Z tilt stage 52 corresponding to the signal on the strength [ optical ] with which that 
contrast serves as max, and determines this location as a best focus location of projection optics PL. 
Since contrast changes sensitively according to a focal location (the amount of defocusing), it can 
measure the best focus location of projection optics PL often [ precision ] and easily (decision). A 
control device CONT performs the focal calibration which is resetting (proofreading) of the detection 
zero (detection origin/datum) of the focal detection system 45 based on the best focus location for which 
it asked. Thereby, the predetermined side on the substrate stage PST (for example, a substrate P front 
face or slit plate 75 front face) can be henceforth positioned in a location [ **** j optically with the 
datum level of Mask M by the focal detection system 45. 
[0083] 

In addition, although the amplitude of the frequency component of the secondary high order more than 
real number is generally small and the amplitude to an electric noise and an optical noise may fiiUy be 
unable to be taken, in being satisfactory in respect of a S/N ratio (signal-noise ratio), even if it observes 
change of the gain of a high order frequency component, it can ask for a best focus location. In addition, 
detection of a best focus location is possible not only by the approach using the contrast mentioned 
above but the technique of detecting Z location (focal location) where the differential value of a signal 
on the strength [ optical ] serves as max. 
[0084] 
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Moreover, although how (sHt scan method) to make the slit section 71 (sHt plate 75) scan in the 
predetermined direction within XY flat surface was explained when measuring the best focus location of 
projection optics PL here Form the space image of measurement marks, such as an isolated line mark, on 
the image surface of projection optics PL, and to this space image, the slit section 71 (slit plate 75) so 
that a relative scan may be carried out in the optical-axis AX direction (Z shaft orientations) The slit 
plate 75 (Z tilt stage 52) may be scanned in accordance with Z shaft orientations in the predetermined 
stroke range centering on a best focus location (scan). And it asks for a best focus location based on the 
signal on the strength [ optical ] at that time (peak value). In this case, it is desirable to use the 
measurement mark used as a dimension whose space image of a measurement mark corresponds with 
the configuration of the slit section 71 (71x or 71y) mostly on the image surface, and a configuration. If 
such space image measurement is performed, a signal on the strength [ optical ] as shown in drawing 9 
can be acquired. In this case, by finding the location of the peak of the signal wave form of this signal on 
the strength [ optical ] directly, it is good also considering Z location of that point as a best focus 
location ZO, or a signal on the strength [ optical ] is sliced with the predetermined slice level line SL, and 
it is good also considering Z location of the middle point of two intersections of a signal on the strength 
[ optical ] and the slice level line SL as a best focus location ZO. Anyway, by this approach, since a best 
focus location is detectable only by scanning the slit plate 75 once to Z shaft orientations, a throughput 
can be improved. 
[0085] 

Next, the detection approach of the image surface configuration (curvature of field) of projection optics 
PL is explained as an example of measurement actuation of an image formation property. On the 
occasion of detection of this curvature of field, the mask Ml which had the measurement marks PMl- 
PMn of the same dimension [ as said measurement mark PMx ] same period formed in pattem space PA 
as shown in drawing 10 as an example is used. After a mask Ml is loaded to a mask stage MST, a 
control unit CONT moves through the mask stage driving gear MSTD in a mask stage MST so that the 
measurement mark PMk which exists in the center of a mask Ml may be mostly in agreement on the 
optical axis of projection optics PL. That is, positioning to the reference point of a mask Ml is 
performed. When positioning to this reference point is performed, all the measurement marks PMl-PMn 
shall be located in the visual field of projection optics PL. Next, a control unit CONT carries out drive 
control of the movable mask blind 7B, and specifies a lighting field so that the exposure light EL may be 
irradiated by only measurement mark PMl part. In this condition, a control unit CONT irradiates the 
exposure light EL at a mask Ml , detects space image measurement of the measurement mark PM 1 , and 
the best focus location of projection optics PL using the space image metering device 70 with a slit scan 
method like the above-mentioned, and memorizes that result to Storage MRY. After detection of the best 
focus location using the measurement mark PM 1 is completed, a control unit CONT carries out drive 
control of the movable mask blind 7B, and specifies a lighting field so that the exposure light EL may be 
irradiated by only measurement mark PM2 part. In this condition, a slit scan method detects space image 
measurement of the measurement mark PM 2, and the best focus location of projection optics PL like the 
above, and that result is memorized to Storage MRY. Henceforth, like the above, changing a lighting 
field, about the measurement marks PM3-PMn, it repeats detection of space image measurement and the 
best focus location of projection optics PL, and a control unit CONT performs it. And a control device 
CONT computes the curvature of field of projection optics PL by performing a predetermined statistical 
procedure based on each best focus locations Zl, Z2, ~, Zn obtained by these. 
[0086] 

Moreover, in case the spherical aberration of projection optics PL is detected, the mask M2 shown in 
drawing 1 1 is used. The measurement marks PMl and PM2 of the direction of a Y-axis in pattem space 
PA of the mask M2 shown in drawing 1 1 which is two predetermined distance ****** mostly at X shaft 
orientations are formed in the center. The measurement mark PM 1 is the last shipment pattem of the 
same dimension [ as the mesisurement mark PMx mentioned above ] same period. Moreover, the 
measurement mark PM 2 is the last shipment pattem located in a line with X shaft orientations the 
period (for example, about 1 .5 to 2 times of the period (mark pitch) of the measurement mark PM 1) 
fi-om which the Rhine pattem of the same dimension as the measurement mark PMx differs. After 
loading a mask M2 to a mask stage MST, a control unit CONT moves through the mask stage driving 
gear MSTD in a mask stage MST so that the measurement mark PM 1 on a mask M2 may be mostly in 
agreement on the optical axis of projection optics PL. Next, a control unit CONT carries out drive 
control of the movable mask blind 7B, and specifies a lighting field so that the exposure light EL may be 
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irradiated by only measurement mark PMl part. In this condition, a control unit CONT irradiates the 
exposure light EL at a mask M2, like the above-mentioned, detects space image measurement of the 
measurement mark PM 1, and the best focus location of projection optics PL using the space image 
metering device 70 with a slit scan method, and memorizes that result to Storage MRY. After detection 
of the best focus location using the measurement mark PM 1 is completed, a control unit CONT carries 
out predetermined distance migration of the mask stage MST in the direction of -X through the mask 
stage driving gear MSTD so that the exposure light EL may be irradiated by the measurement mark PM 
2. In this condition, like the above, a slit scan method detects space image measurement of the 
measurement mark PM 2, and the best focus location of projection optics PL, and that result is 
memorized to Storage MRY. Based on a difference with each best focus locations Zl and Z2 obtained 
from these, a control unit CONT computes the spherical aberration of projection optics PL by the 
operation. 
[0087] 

Moreover, in case the scale factor and distortion of projection optics PL are detected, the mask M3 
shown in drawing 12 is used. A total of five measurement marks BM1-BM5 which consist of square 
marks of 120-micrometer angle (it is 30-micrometer angle in one 1/4 time the projection scale factor of 
this on the slit plate 75) are formed in the parts of the core of pattem space PA of the mask M3 shown in 
drawing 12 , and four comers. After loading a mask M3 to a mask stage MST, a control unit CONT 
moves through the mask stage driving gear MSTD in a mask stage MST so that the core of the 
measurement mark BM 1 which exists in the center on a mask M3 may be mostly in agreement on the 
optical axis of projection optics PL. That is, positioning to the reference point of a mask M3 is 
performed. Where positioning to this reference point is performed, all the measurement marks BMl- 
BM5 shall be located in the visual field of projection optics PL. Next, a control unit CONT carries out 
drive control of the movable mask blind 7B, and specifies a lighting field so that only a somewhat larger 
rectangle field part than the measurement mark BM 1 whose exposure light EL includes the 
measurement mark BM 1 may irradiate. In this condition, a control xmit CONT irradiates the exposure 
light EL at a mask M3. Thereby, the space image of the measurement mark BM 1, i.e., the mark image 
of the shape of a square of about 30-micrometer angle, is formed. In this condition, a control device 
CONT performs space image measurement of the measurement mark BM 1 using the space image 
metering device 70, scanning the substrate stage PST to X shaft orientations through the substrate stage 
driving gear PSTD, and memorizes the signal on the strength [ optical ] acquired by that measurement to 
Storage MRY. Next, a control unit CONT asks for the image formation location of the measurement 
mark BM 1 based on the acquired signal on the strength [ optical ] by the well-known technique of phase 
detection or the well-known technique of edge detection. While asking for the sum for a product, for 
example, one period, with the sine wave used as the same standard of fi-equency as the primary 
firequency component (it can be considered that this is a sine wave) and this which are obtained as the 
technique of phase detection here by, for example, carrying out the Fourier transform of the signal on the 
strength [ optical ], it asks for the sum for a product witii the cosine wave used as the criteria of the same 
period as said primary firequency component and this, for example, one period. And the general method 
of searching for the phase contrast over the reference signal of a primary frequency component, and 
asking for the X location xl of the measurement mark BM 1 based on this phase contrast can be used by 
asking for the inverse sine (arc tangent) of the quotient obtained by doing the division of the obtained 
sums. Moreover, the technique of edge detection using a slice melhod which computes the location of 
the edge of the space image corresponding to each photo-electric-conversion signal as the technique of 
edge detection based on the intersection of a signal on the strength [ optical ] and predetermined slice 
level, respectively can be used. Next, a control device CONT performs space image measvirement of the 
measurement mark BM 1 using the space image metering device 70, scanning the substrate stage PST to 
Y shaft orientations, and memorizes the signal on the strength [ optical ] acquired by the measurement to 
Storage MRY. And it asks for the Y location yl of the measurement mark BM 1 by technique, such as 
the same phase detection as the above. And a control unit CONT amends the location gap to the optical- 
axis core of a mask M3 based on the coordinate location (xl, yl) of the obtained measurement mark BM 
1 . After amendment of a location gap of the above-mentioned mask M3 is completed, a control unit 
CONT carries out drive control of the movable mask blind 7B, and specifies a lighting field so that only 
a somewhat larger rectangle field part than the measurement mark BM 2 whose exposure light EL 
includes the measvirement mark BM 2 may irradiate. In this condition, like the above, a slit scan method 
performs space image measurement of the measurement mark BM 2, and measurement of XY location, 
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and that result is memorized to Storage MRY. Henceforth, changing a lighting field, about the 
measurement marks BM3-BM5, it repeats measurement of a space image, and measurement of XY 
location, and a control unit CONT performs them. Based on the coordinate value (x2, y2) of the 
measurement marks BM2-BM5 obtained by this, (x3, y3), (x4, y4), and (x5, y5), a control device CONT 
computes at least the scale factor of projection optics PL, and one side of distortion by performing a 
predetermined operation. 
[0088] 

In the above, the procedure which measures the best focus location of projection optics PL, a curvature 
of field, spherical aberration, a scale factor, and distortion, using the space image metering device 70 as 
an example was explained. In addition, a predetermined measurement mark can be used and the space 
image metering device 70 can be measured also about other image formation properties, such as comatic 
aberration. 
[0089] 

Thus, light is irradiated by the electric eye 90 (optical element 76) through Liquid LQ, moving the slit 
plate 75 (slit section 71) relatively to the light (exposure light EL) through projection optics PL, in case 
the image formation property of projection optics PL is measured by the slit scan method. 
[0090] 

A control unit CONT asks the amount of amendments for acquiring a desired image formation property, 
and a concrete target for the amount of drives of the optical elements 64a and 64b of projection optics 
PL, and the amount of adjustments of the internal pressure of the 1st and 2nd sealing rooms 65 A and 
65B based on the image formation property information on the projection optics PL which carried out 
[ above-mentioned ] measurement. Here, the relation (namely, image formation property coordinating 
information) between the amount of drives of the optical elements 64a and 64b of projection optics PL 
currently beforehand called for by an experiment or simulation and the amount of adjustments of the 
internal pressure of the 1st and 2nd sealing rooms 65 A and 65B, and the variation (the amount of 
fluctuation) of the various image formation properties of projection optics PL is memorized by Storage 
MRY. A control unit CONT calculates the amount of amendments containing the amount of drives of 
the optical elements 64a and 64b of projection optics PL for amending the image formation property of 
projection optics PL in the request condition, and the amount of adjustments of the internal pressure of 
tiie 1st and 2nd sealing rooms 65 A and 65B with reference to the above-mentioned relation memorized 
by Storage MRY. In addition, the detail of space image measurement is indicated by JP,2002-14005,A. 
[0091] 

Hereafter, the procedure which exposes the pattern for device manufacture to Substrate P using Aligner 

EX is explained. 

[0092] 

After deriving the amount of amendments for amending measurement of the image formation property 
through the projection optics PL by the space image metering device 70, and Liquid LQ, and said image 
formation property, a control device CONT drives the substrate stage PST through the substrate stage 
driving gear PSTD so that the substrate P loaded on projection optics PL and the substrate stage PST 
may be made to counter. In addition, the mask M with which the pattem for device manufacture was 
formed is loaded to the mask stage MST at this time. And a control unit CONT drives the liquid feed 
zone 1 1 of the liquid feeder style 10, and suppUes the liquid LQ of the specified quantity on Substrate P 
per unit time amount through a supply pipe 12 and the supply nozzle 13. Moreover, a control unit CONT 
drives the liquid stripping section (vacuum system) 21 of the liquid recovery device 20 with supply of 
the liquid LQ by the liquid feeder style 10, and collects the liquids LQ of the specified quantity per unit 
time amount through the recovery nozzle 23 and the recovery tubing 22. Thereby, the immersion field 
AR 2 of Liquid LQ is formed between the optical element 60 of the point of projection optics PL, and 
Substrate P. 
[0093] 

And a control unit CONT illuminates Mask M with the exposure light EL by the illumination-light study 
system IL, and projects the image of the pattem of Mask M on Substrate P through projection optics PL 
and Liquid LQ. In case exposure processing to Substrate P is performed here, a control unit CONT 
performs exposure processing, driving the optical elements 64a and 64b of projection optics PL, or 
adjusting the internal pressure of the 1st and 2nd sealing rooms 65 A and 65B, and adjusting the image 
formation property through projection optics PL and Liquid LQ based on the amount of amendments 
calculated the account of a top. 
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[0094] 

At the time of scan exposure, some pattem images of Mask M are projected on the projection field AR 
1, and Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a 
projection scale factor) through the substrate stage PST to projection optics PL synchronizing with Mask 
M moving in the direction of -X (or the direction of +X) at a rate V. And after exposure ending to one 
shot field, the next shot field moves to a scan starting position by stepping of Substrate P, and exposure 
processing to each shot field is hereafter performed one by one by step - and - scanning method. With 
this operation gestalt, it is set as the migration direction of Substrate P, and parallel so that Liquid LQ 
may be poured in the same direction as the migration direction of Substrate P. That is, when moving 
Substrate P to the scanning direction (the direction of -X) shown by the arrow head Xa (refer to drawing 
3 ) and performing scan exposure, the supply and recovery of Liquid LQ by the liquid feeder style 10 
and the liquid recovery device 20 are performed using a supply pipe 12, the supply nozzles 13A-13C, 
flie recovery tubing 22, and the recovery nozzles 23A and 23B. Namely, in case Substrate P moves in 
the direction of -X, while Liquid LQ is supplied between projection optics PL and Substrate P from the 
supply nozzle 13 (13A-13C), the liquids LQ on Substrate P are collected from the recovery nozzle 23 
(23 A, 23 B), and Liquid LQ flows in the direction of -X so that between the optical element 60 of the 
point of projection optics PL and Substrates P may be filled. When moving Substrate P to the scanning 
direction (the direction of +X) shown by the arrow head Xb (refer to drawing 3 ) on the other hand and 
performing scan exposure, the supply and recovery of Liquid LQ by the liquid feeder style 10 and the 
Hquid recovery device 20 are performed using a supply pipe 15, the supply nozzles 16A-16C, the 
recovery tubing 25, and the recovery nozzles 26A and 26B. Namely, in case Substrate P moves in the 
direction of +X, while Liquid LQ is supplied between projection optics PL and Substrate P from the 
supply nozzle 16 (16A-16C), the liquids LQ on Substrate P are collected from the recovery nozzle 26 
(26A, 26B), and Liquid LQ flows in the direction of +X so that between the optical element 60 of the 
point of projection optics PL and Substrates P may be filled. Since the liquid LQ supplied through the 
supply nozzle 13 in this case is drawn between an optical element 60 and Substrate P with migration in 
the direction of -X of Substrate P, is made and flows, even if the supply energy of the liquid feeder style 
10 (liquid feed zone 1 1) is small, Liquid LQ can be easily supphed between an optical element 60 and 
Substrate P. And also when scanning Substrate P by changing the direction which pours Liquid LQ 
according to a scanning direction in the which direction of the direction of +X, or the direction of -X, 
between an optical element 60 and Substrates P can be filled with Liquid LQ, and high resolution and 
the large depth of focus can be obtained. 
[0095] 

In addition, although liquid supply of the liquid feeder style 10 and liquid recovery by the liquid 
recovery device 20 are performed and he is trying for Liquid LQ to flow between the optical element 60 
of projection optics PL, and the slit plate 75 during the measurement actuation by the space image 
metering device 70 in the above-mentioned operation gestalt When there are little the temperature 
change of Liquid LQ and degradation of Liquid LQ by the exposure of light Liquid LQ is supplied at 
liquid feeder guard 10 before measurement, and during measurement actuation, any [ of the liquid 
supply by the liquid feeder style 10 and the liquid recovery by the liquid recovery device 20 ] actuation 
is suspended, and it may be made to collect the liquids LQ by the liquid recovery device 20 after 
measurement actuation termination. 
[0096] 

Hereafter, another operation gestalt of this invention is explained, the sign same about a component the 
same as that of the operation gestalt mentioned above in the following explanation or equivalent is 
attached, and simple in the explanation — or it omits. 
[0097] 

Draw ing 13 is drawing showing another operation gestalt of the space image metering device 70. In 
drawing 13 , the space image metering device 70 strikes electric-eye 90, a photosensor 82 is arranged in 
the location nearest to the slit plate 75, and Liquid LQ is filled in the space SP between the photosensor 
82 and slit plate 75. The photosensor 82 is held by the attachment component 85. Light-receiving side 
82A of a photosensor 82 and inner base 85 A of an attachment component 85 are flat-tapped. Also by 
such configuration, a photosensor 82 can receive projection optics PL, the 1st immersion field LA 1, the 
slit plate 75, and the light that passed through the 2nd inunersion field LA 2 good. 
[0098] 

Drawing 14 is another operation gestalt **** of the space image metering device 70. As shown in 
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drawing 14 , light-receiving side 82 A of a photosensor 82 is close to the inferior surface of tongue of the 
slit plate 75. That is, the 2nd immersion field LA 2 is not formed in the example shown in drawing 14 . 
Thus, when filling Liquid LQ between projection optics PL and the slit plate 75 and raising the 
numerical aperture NA of projection optics PL substantially to it by arranging the photosensor 82 of an 
electric eye 90 so that the slit plate 75 may be touched, an electric eye 90 (photo detector 82) can receive 
the light through projection optics PL good. 
[0099] 

In addition, as for the slit plate 75 (glass plate member 74), in a configuration of touching the slit plate 
75 in a photosensor 82, it is desirable that it is thin as much as possible to extent which is not bent by 
weight of the liquid LQ of the 1st immersion field LA 1. Furthermore, the configuration in which ligjit- 
receiving side 82A of a photo sensor 82 is exposed more nearly up than the glass plate member 74 is 
also possible. Since a flat field becomes large by on the other hand forming the slit plate 75 (glass plate 
member 74) on light-receiving side 82A of a photosensor 82, without exposing light-receiving side 82A, 
the 1st immersion field LA 1 can be formed good. 
[0100] 

In addition, adhesives can be used in order to join a photosensor 82 to the inferior surface of tongue of 
the slit plate 75. In this case, as for adhesives, what has high permeability to exposure light and has the 
refi-active index which can carry out incidence of the exposure light which passed the slit section (light 
transmission section) 71 to light-receiving side 82 A of a photosensor 82 is desirable. 
[0101] 

Moreover, in the operation gestalt of drawing 14 , although it has composition in which a photosensor 82 
is made close to the inferior surface of tongue of the slit plate 75, pattern NINGU of the photo detector 
may be carried out on the inferior surface of tongue of the slit plate 75 (glass plate member 74). 
[0102] 

By the way, light is irradiated by the electric eye 90 (optical element 76) through Liquid LQ, moving the 
slit plate 75 (slit section 71) relatively to the light (exposure light EL) through projection optics PL, in 
case the image formation property of projection optics PL is measured by the slit scan method, as 
mentioned above. In this case, un-arranging [ which, and the slit plate 75 bends / firrange / according to 
the force of that liquid LQ, or it changes / arrange /, and reduces space image measurement precision 
during the light-receiving actuation by the electric eye 90 by migration of the slit plate 75 through the 
liquid LQ of the 1st immersion field LA 1 between projection optics PL and the slit plate 75 ] may arise. 
[ vibrating projection optics PL (optical element 60 of a point) ] 
[0103] 

As shown in drawing 15 , then, by forming a through hole 120 in the predetermined location of the slit 
plate 75 Even if the slit plate 75 moves to projection optics PL, the liquid LQ of the 1st immersion field 
LA 1 between projection optics PL and the slit plate 75 Since it can escape to Space SP through a 
through hole 120, even if the slit plate 75 moves The difference of the pressure of the liquid LQ of the 
1st immersion field LA 1 between projection optics PL and the slit plate 75 and the pressure of the liquid 
LQ of the 2nd immersion field LA 2 between the slit plate 75 and an electric eye 90 (optical element 76) 
does not arise, and it does not produce un-arranging ~ the slit plate 75 bends. Although the liquid LQ of 
the 1st immersion field LA 1 moves also to a longitudinal direction (the direction of a field of the slit 
plate 75) when the slit plate 75 moves, inconvenient generating of the slit plate 75 bending can be 
further prevented by forming a through hole 120 and supposing that it is movable also in the vertical 
direction. Moreover, since Liquid LQ is movable through a through hole 120 in between the 1st 
immersion field LA 1 and the 2nd immersion fields LA 2 and the big pressure fluctuation of the liquid 
LQ of the 1st immersion field LA 1 between projection optics PL and the slit plate 75 does not arise, 
either, inconvenient generating which fluctuates projection optics PL by the pressure fluctuation of the 
liquid LQ accompanying migration of the slit plate 75 (vibration) can be prevented. 
[0104] 

Drawing 16 is the top view of the slit plate 75 of drawing 1 5 . As shown in drawing 16 , the through hole 
120 is formed four with plurality and this operation gestalt. The through hole 120 of these plurality 
(four) is formed in the location which covinters on both sides of the slit section 71 of the slit plate 75, 
respectively. The through hole 120 is formed inside the 1st immersion field LA 1 of the liquid LQ filled 
between projection optics PL and the slit plate 75. Thereby, also when the slit plate 75 moves, the liquid 
LQ of the 1st immersion field LA 1 can escape to Space SP through a through hole 120. And since the 
through hole 120 has composition which was formed so that it might counter on both sides of the slit 
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section 71 prepared in the abbreviation center section of the slit plate 75, and was formed in the point 
symmetric position to the core of the slit plate 75, respectively, the profile irregularity of the slit plate 75 
is maintainable. 
[0105] 

In addition, not only four but two or more arbitration may be prepared, and the number of through holes 
120 may be one. Moreover, with this operation gestalt, as shown in drawing 16 , although the through 
hole 120 is formed at equal intervals that it seems that the slit section 71 is surrounded, it may be 
inequality spacing, moreover, the slit section 71 (core) and two or more through holes 120 ~ 
respectively — ** ~ even if distance is the same, they may differ. 
[0106] 

By the way, when a through hole 120 is formed in the slit plate 75, in order to form the 2nd immersion 
field LA 2, when Liquid LQ is filled to Space SP, You may make it supply Liquid LQ to the space SP 
between the slit plate 75 and an electric eye 90 (optical element 76) other than the configuration using 
the liquid feeder 100 and the liquid recovery system 104 which were explained with reference to 
drawing 6 etc. through a through hole 120 using the liquid feeder style 10. Moreover, you may make it 
collect the liquids LQ of the space SP between the slit plate 75 and an electric eye 90 (optical element 
76) through a through hole 120 using the liquid recovery device 20. That is, you may make it form the 
2nd immersion field LA 2 between the slit plate 75 and an electric eye 90 (optical element 76) using the 
liquid recovery device 20 in which the liquid LQ between the hquid feeder style 10 and projection optics 
PL which can supply Liquid LQ, and Substrate P is recoverable, between projection optics PL and 
Substrate P at the time of exposure processing. 
[0107] 

In case the 2nd inmiersion field LA 2 is formed using the liquid feeder style 10, as shown in drawing 17 
(a), the liquid feeder style 10 supplies Liquid LQ to Space SP through a through hole 120 fi:-om the 
supply nozzle 13. Moreover, the liquids LQ on the slit plate 75 (the liquid LQ which overflowed through 
the through hole 120 fi-om Space SP is included) are collected fi-om the recovery nozzle 23 of the liquid 
recovery device 20. In this way, as shown in drawing 1 7 (b), each of the 1st immersion field LA 1 and 
the 2nd immersion field LA 2 is formed using the liquid feeder style 10 and the liquid recovery device 
20. 

[0108] 

After an electric eye 90 receives the light (exposure light EL) through projection optics PL through 
Liquid LQ and the slit plate 75, the liquid recovery device 20 collects the liquids LQ of the 1st 
immersion field LA 1 on the slit plate 75. Then, at this time, although the substrate stage PST moves for 
exposure processing and projection optics PL and Substrate P are made to counter, as shown in drawin g 
17 (c), the slit plate 75 is evacuated firom under projection optics PL. And the covering device material 
122 is put on the through hole 120 of the slit plate 75 evacuated fi-om under projection optics PL. In this 
operation gestalt, the covering device material 122 is covering the slit plate 75 whole, and closes a 
through hole 120. In addition, this covering device material 122 is put on the slit plate 75 by arm 122 A 
which constitutes a lid device. And where a through hole 120 is closed by the covering device material 
122, exposure processing to Substrate P is performed. Although the substrate stage PST moves during 
the exposure processing to Substrate P, the liquid LQ of Space SP may be revealed outside through a 
through hole 120 with migration of the substrate stage PST (scattering). Then, at least during the 
exposure processing to Substrate P, the liquid LQ of Space SP can prevent un-arranging [ which is 
revealed outside through a through hole 120 ] by plugging up a through hole 120 with the covering 
device material 122. Moreover, it can also prevent un-arranging [ to which the environment where the 
liquid LQ of Space SP evaporated and Aligner EX is set is changed ]. In addition, in case light is 
detected through Liquid LQ using an electric eye 90, after arm 122 A removes the covering device 
material 122 from on the slit plate 122, as shown in drawing 1 7 (a) and (b), the 1st and 2nd immersion 
fields LAI and LA2 are formed using the liquid feeder style 10 and the liquid recovery device 20. In 
addition, the configuration of it not being restricted to the gestalt which gave [ above-mentioned ] 
explanation as a lid device, for example, attaching covering device material in the predetermined 
location of the slit plate 75 or heights 83 through a hinge region, opening covering device material 
during the measurement processing by the electric eye 90 using an actuator, and closing covering device 
material during the exposure processing to Substrate P is also possible. 
[0109] 

As shown in drawing 18 other than the through hole 120 prepared in the slit plate 75 as a hole which 
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opens the interior of space SP and the exterior between the slit plate 75 and an electric eye 90 for free 
passage, the 2nd through hole prepared in the outside of the 1st immersion field LA 1 is also contained. 
The sectional view and drawing 1 9 which show the example in which drawing 18 formed the 2nd 
through hole 130 are a top view. In drawing 1 8 and drawing 19 , it is the top face of Z tilt stage 52, and 
the peripheral wall section 132 is formed in the perimeter of heights 83 so that these heights 83 may be 
surrounded. Moreover, the covering device material 134 is formed in the upper part of the peripheral 
wall section 132, and the buffer space section 136 is formed of heights 83, the peripheral wall section 
132, and the covering device material 134, And the 2nd through hole 130 which connects Space SP and 
the buffer space section 136 is formed in the predetermined location of heights 83 and the wall of an 
attachment component 85. In this operation gestalt, two or more (here eight) 2nd through hole 130 is 
formed in the perimeter of Space SP at intervals of predetermined, as shown in drawing 19 . In addition, 
the number of the 2nd through holes 130 and arrangement can be set as arbitration. Even if the slit plate 
75 moves and the volume of the 1st immersion field AR 1 changes by having formed the 2nd through 
hole 130, the liquid LQ of the 2nd immersion field LA 2 connected to the 1st immersion field LA 1 
through a through hole 120 can escape in the buffer space section 130 through the 2nd through hole 130. 
Therefore, it can prevent fiirther un-arranging [ which it is called the pressure fluctuation of the 1st 
immersion field LA 1 etc. ]. 
[0110] 

As a modification of the operation gestalt shown in drawing 18 and 19, as shown in drawing 20 , the 2nd 
through hole 130 may be formed in the slit plate 75. The 2nd through hole 130 is formed in the outside 
of the 1st immersion field LA 1. Drawing 21 is the top view of the slit plate 75 of drawing 20 . As 
shown in drawing 21 , the 2nd through hole 130 is formed eight with plurality and this operation gestalt. 
And the 2nd through hole 130 of these plurality (eight) is formed in the location which counters on both 
sides of the slit section 71 of the slit plate 75, respectively. When the slit plate 75 moves and the hquid 
LQ of the 1st immersion field LA 1 escapes to Space SP through a through hole 120 by this, the liquid 
LQ of the space SP can escape outside through the 2nd through hole 130. 
[0111] 

Although the liquid LQ flows into the outside of the slit plate 75 (heights 83) when Liquid LQ overflows 
from the 2nd through hole 130 formed in the slit section 75, the recovery device 140 in which the liquids 
LQ which flowed out of the 2nd through hole 130 are collected is formed in the perimeter of heights 83 
to which the slit plate 75 was formed on Z tilt stage 52. The recovery device 140 is equipped with the 
vacuum system 145 which consists of the slot 141 prepared around heights 83 on Z tilt stage 52, the 
porosity member 142 which is arranged in a slot 141 and consists of porous ceramics which can hold 
Liquid LQ, or a sponge-like member, a tank 144 which is the liquid hold section connected to the slot 
141 throu^ passage 143, a vacuum pump connected to the tank 144 through passage 146. Moreover, 
bulb 146 A which opens and closes this passage 146 is prepared in passage 146, and outflow way 144A 
is connected to the tank 144. The liquid LQ which flowed out of the 2nd through hole 130 into the 
perimeter of heights 83 is held at the porosity member 142 arranged in the slot 141. By driving the 
vacuum system 145, where it operated bulb 146 A and passage 146 is opened wide, with the gas of the 
perimeter, as the recovery device 140 absorbs the liquid LQ of a slot 141 (porosity member 142), it 
collects them. The collected liquid LQ is brought together in a tank 144. When a tank 144 is covered 
with Liquid LQ, it is discharged from outflow way 144A. At this time, in Liquid LQ, since tanks 144 are 
collected caudad. Liquid LQ does not flow into the vacuum system 145. That is, vapor liquid separation 
of the liquid LQ collected from the slot 141 and the gas of the perimeter is carried out by the tank 144. 
By having established the recovery device 140, it can prevent un-arranging [ for which the liquid LQ 
which flowed out of the 2nd through hole 130 or the 1st immersion field LA 1 on Z tilt stage 52 
remains ]. 
[0112] 

In addition, the adjustable device in which the magnitude of the through hole 120 is changed into a 
through hole 120 (or the 2nd through hole 130) may be established. For example, during space image 
measurement, by enlarging a through hole 120 (or the 2nd through hole 130), the viscous drag of the 
liquid LQ at the time of passing through a through hole 120 can be fallen, and Liquid LQ can be moved 
smoothly. Moreover, as the through hole 120 was explained with reference to drawing 17 by enlarging, 
it becomes easy to pour Liquid LQ into Space SP through a through hole 120. And by plugging up a 
through hole 120 (or the 2nd through hole 130) with an adjustable device at the times other than space 
image measurement (at the time [ Specifically ] of exposure actuation), it can be made small, the 
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environment where the Hquid LQ of Space SP evaporated and AUgner EX is set can be changed, or 
Liquid LQ can prevent inconvenient generating which flows out of Space SP outside with migration of 
the substrate stage PST. 
[0113] 

By the way, although it is the configuration which forms the 1st immersion field LA 1 in some fields on 
the slit plate 75 locally, you may make it soak the slit plate 75 whole in Liquid LQ with each above- 
mentioned operation gestalt, as shown in drawing 22 . In drawing 22 , the bucket member 1 50 is formed 
on Z tilt stage 52, and the slit plate 75 is supported by the supporter material 151 attached on pars- 
basilaris-ossis-occipitalis 150B of the bucket member 150. Moreover, the optical element 76 held under 
the slit plate 75 (optical-path downstream) at the attachment component 85 is arranged. The attachment 
component 85 is also attached in pars-basilaris-ossis-occipitalis 150B of the bucket member 150. The 
2nd through hole 130 which opens the interior of space SP and the exterior between the slit plate 75 and 
an optical element 76 for free passage is formed in the supporter material 151. The opening 1 50A upper 
limit of the bucket member 150 is in a location higher than feed hopper 13 A of the slit plate 75 and the 
liquid supply nozzle 13, and recovery opening 23 A of the liquid recovery nozzle 23. 
[0114] 

In case the 1st immersion field LA 1 and the 2nd immersion field LA 2 are formed, after making 
projection optics PL and the slit plate 75 of the bucket member 150 interior counter, the liquid feeder 
style 10 drives and Liquid LQ is supplied to the bucket member 150 interior fi-om the supply nozzle 13. 
The liquid LQ supplied to the bucket member 150 interior is filled through a through hole 120 or the 2nd 
through hole 130 in the space SP between the slit plate 75 and an optical element 76, and forms the 2nd 
immersion field LA 2 while it is filled between the optical element 60 of the point of projection optics 
PL, and the slit plate 75 and forms the 1st immersion field LA 1. Moreover, in the bucket member 150 
interior, the liquid LQ of the specified quantity will be filled by driving the liquid recovery device 20 
and collecting the liquids LQ of the bucket member 150 interior firom the recovery nozzle 23 in parallel 
to this, 
[0115] 

Although each above-mentioned operation gestalt explained the example which applied the optical 
member (slit plate) 75 and the electric eye 90 to the space image metering device 70 which measures the 
image formation property of projection optics PL As shown in drawing 23 , on the substrate stage PST 
The exposure sensor (illumineince sensor) 160 which measures the optical exposure information through 
the projection optics PL other than the space image metering device 70 and which is indicated by JP,1 l- 
16816,A, for example. For example, illuminance nonuniformity sensor 170 grade which is indicated by 
JP,57-1 17238,A is also prepared. This invention is applicable also to these exposure sensor 160 or the 
illuminance nonuniformity sensor 170. 
[0116] 

Drawing 24 is the mimetic diagram of the exposure sensor 160. The exposure sensor 160 measures the 
exposure (illuminance) of the exposure light irradiated at the image surface side of projection optics PL, 
and is equipped with the superior lamella 163 formed on Z tilt stage 52, and the photosensor 164 which 
receives the light which passed the superior lamella 163. The superior lamella 163 is equipped with the 
glass plate member 162 and the amount adjustment film 161 of light transmission prepared in the top 
face of the glass plate member 162. The amount adjustment film 161 of light transmission is constituted 
by for example, the chromium film, has predetermined light transmittance, and is prepared throughout 
the top face of the glass plate member 162. By dimming the quantity of light which forms the amount 
adjustment film 161 of light transmission, and carries out incidence to a photosensor 164, it has 
prevented un-arranging [ which it is called the damage and saturation to the photosensor 164 resulting 
fi-om the light of the superfluous quantity of light being irradiated ]. In addition, measurement actuation 
is performed to the predetermined timing when being exchanged, for example in Mask M by the 
exposure sensor 160. 
[0117] 

and in case the exposure of the exposure light EL which passed projection optics PL by the exposure 
sensor 160 is measured While supplying Liquid LQ between projection optics PL and a superior lamella 
163 in the condition mentioned above of having countered projection optics PL and a superior lamella 
1 63 like the operation gestalt and forming the 1 st immersion field LA 1 Liquid LQ is supplied between a 
superior lamella 163 and a photosensor 164, the 2nd immersion field LA 2 is formed, and the exposure 
light EL is irradiated at a superior lamella 163 through the liquid LQ of projection optics PL and the 1st 
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immersion field LA 1 . In addition, optical system (optical element) may be arranged between a superior 
lamella 163 and a photosensor 164, and the 2nd immersion field LA 2 is formed in that case between the 
optical elements arranged in the location nearest to a superior lamella 163 and its superior lamella 163. 
Moreover, it may be close to a superior lamella 163 in a photosensor 164. 

[0118] 

Drawing 25 is the mimetic diagram of the illuminance nonuniformity sensor 170. The illuminance 
nonuniformity sensor 170 measures the illuminance (reinforcement) of the exposure light irradiated 
through projection optics PL at an image surface side in two or more locations, measures the illuminance 
nonuniformity (illuminance distribution) of the exposure light irradiated at the image surface side of 
projection optics PL, and is equipped with the superior lamella 174 formed on Z tilt stage 52, and the 
photosensor 175 which receive the light which passed the bottle hole section 171 prepared in the 
superior lamella 174. A superior lamella 174 forms the thin film 172 containing protection-firom-hght 
nature ingredients, such as chromium, in the fi-ont face of the glass plate member 173, carries out 
patterning of the thin film 172, and forms the pinhole section 171 in the center section. 
[0119] 

When measuring illumination distribution by the illuminance nonuniformity sensor 1 70, while filling 
between the projection optics PL and superior lamella 174 with the condition of having made projection 
optics PL and the superior lamella 174 of the illuminance nonuniformity sensor 170 countering, with 
Liquid LQ, between a superior lamella 174 and photosensors 175 is filled with Liquid LQ. And the 
pinhole section 171 is moved one by one in two or more locations in the exposure field (projection field) 
where the exposure light EL is irradiated. In addition, optical system (optical element) may be arranged 
between a superior lamella 174 and a photosensor 175, and the 2nd immersion field LA 2 is formed in 
that case between the optical elements arranged in the location nearest to a superior lamella 174 and its 
superior lamella 174. Moreover, it may be close in a superior lamella 174 and a photosensor 175, 
[0120] 

Furthermore, this invention is applicable also to the sensor in which desorption is possible to the 
substrate stage PST (Z stage 51) currently indicated by JP,1 1-238680,A and JP,2000-97616,A. 

[0121] 

As mentioned above, the liquid LQ in this operation gestalt is constituted by pure water. Pure water has 
an advantage without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P 
while being able to come to hand in large quantities easily by a semi-conductor plant etc. Moreover, 
since the content of an impurity is very low, pure water can also expect the operation which washes the 
firont face of Substrate P, and the firont face of an optical element established in the apical surface of 
projection optics PL, while not having a bad influence to an environment. 
[0122] 

And when the refi-active index n of the pure water( water) to the exposure light EL whose wavelength is 
about 193mn is called about 1 .44 and ArF excimer laser light (wavelength of 193nm) is used as the light 
source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 134nm, 
and high resolution is obtained. Furthermore, when what is necessary is just to be able to secure the 
depth of focus comparable as the case where it is used in air since the depth of focus is expanded [ be / 
it / under / air / comparing ] to about n times, i.e., about 1 .44 times, it can make the numerical aperture of 
projection optics PL increase more, and its resolution improves also at this point. 
[0123] 

Although the optical element 60 is attached at the tip of projection optics PL with this operation gestalt, 
as an optical element attached at the tip of projection optics PL, you may be the optical plate used for the 
optical property of projection optics PL, for example, adjustment of aberration (spherical aberration, 
comatic aberration, etc.). Or you may be the plane-parallel plate which can penetrate the exposure light 
EL. 
[0124] 

In addition, what is necessary is just to use the liquid of fluorine systems, such as fault fluorine system 
oil [ which can penetrate F2 laser beam as a liquid LQ / for example, ], polyether, etc. fluoride (PFPE), 
in this case, since this F2 laser beam does not penetrate water when the light source of for example, the 
exposure light EL which may be liquids other than water is F2 laser although the liquid LQ of this 
operation gestalt is water. Moreover, if it considers as Liquid LQ, there is permeability over the 
exposure light EL, a refractive index is high as much as possible, and it is also possible to use a stable 
thing (for example, cedar oil) to the photoresist applied to projection optics PL and a substrate P firont 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 9/12/2007 



JP,2005-129914,A [DETAILED DESCRIPTION] 



Page 25 of 27 



face. 
[0125] 

In each above-mentioned operation gestalt, especially the configuration of the nozzle mentioned above is 
not limited and may be made to perform supply or recovery of Liquid LQ with two pairs of nozzles 
about the long side of the projection field AR 1 . In addition, in this case, in order to enable it to perform 
supply and recovery of Liquid LQ also from the which direction of the direction of +X, or the direction 
of -X, it may comp^e with a supply nozzle and a recovery nozzle up and down, and you may arrange. 
[0126] 

That is, various kinds of gestalten which can continue filling between the optical element 60 of 
projection optics PL and Substrates P with enough liquids LQ are employable. Moreover, it is not 
necessary to necessarily change the supply location and recovery location of Liquid LQ according to the 
migration direction of Substrate P, and supply and recovery of Liquid LQ may be continued from a 
position. 
[0127] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor 
wafer for semiconductor device manufacture but the glass substrate for display devices, the mask used 
with the ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic 
quartz, silicon wafer) of a reticle, etc. is applied. 
[0128] 

Moreover, although the aligner which fills between projection optics PL and Substrates P with a liquid 
locally is adopted in an above-mentioned operation gestalt The immersion aligner to which the stage 
holding the substrate for [ which is indicated by JP,6-124873,A ] exposure is moved in a cistern. The 
liquid tub of the predetermined depth can be formed on a stage which is indicated by JP, 10-3031 14, A, 
and this invention can be applied also to the immersion aligner which holds a substrate in it. 
[0129] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattem of Mask M is carried out [ method ] in the condition of having stood still Mask 
M and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattem of Mask 
M as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two pattems also to the aligner of step - imprinted in piles 
partially and - SUTITCHI method on Substrate P. 
[0130] 

Moreover, although it has composition which the aligner which applied the above-mentioned immersion 
method fills the optical-path space by the side of injection of the optical element 60 of projection optics 
PL with Liquid LQ, and exposes Substrate P, you may make it also fill the optical-path space by the side 
of the optical element 60 incidence of projection optics with Liquid LQ as indicated by the intemational 
public presentation 2004th / No. 019128. In this case, even if projection optics PL has 1 .0 or more big 
numerical aperture, the parallel plate of non-refractive power and the very small lens of refractive power 
are employable as an optical element 60. 
[0131] 

Moreover, this invention is applicable also to the aligner of the twin stage mold which laid processed 
substrates, such as a wafer, separately and was equipped with two independently movable stages in the 
XY direction as indicated by JP,10-163099,A, JP,10-214783,A, the ** table No. 505958 [ 2000 to ] 
official report, etc. 
[0132] 

Moreover, this invention can hold processed substrates, such as a wafer, and can apply them also to the 
aligner equipped with the movable exposure stage and the measurement stage equipped with various 
kinds of measurement members or a sensor as indicated by JP,1 1-135400,A. In this case, at least the part 
of two or more sensors (metering device) explained with each above-mentioned operation gestalt can be 
carried in a measurement stage. 
[0133] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattem to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
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[0134] 

When using a linear motor (USP5,623,853 or USP5,528,118 reference) for the substrate stage PST and a 
mask stage MST, it is desirable to use one of the magnetic levitation molds using the air surfacing mold 
using air bearing as a method and the Lorentz force, or the reactance force of surfacing those stages to a 
surface plate. Moreover, the type which moves along with a guide is sufficient as each stages PST and 
MST, and they may be guide loess types which do not prepare a guide. 
[0135] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each 
stages PST and MST, and drives each stages PST and MST according to electromagnetic force may be 
used. In this case, what is necessary is to connect either of a magnet unit and an armature unit to Stages 
PST and MST, and just to establish another side of a magnet unit and an armature unit in the migration 
side side of Stages PST and MST. 
[0136] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8-166475,A (USP5,528,1 1 8), so that it may not 
get across to projection optics PL. The reaction force generated by migration of a mask stage MST may 
be mechanically missed to the floor (earth) using a frame member as indicated by JP,8-330224,A 
(USS/N 08/416,558), so that it may not get across to projection optics PL. 
[0137] 

the aligner EX of this operation gestalt ~ this application — it is manufactured by assembling the various 
subsystems containing each component mentioned to the claim so that a predetermined mechanical 
precision, electric precision, and optical precision may be maintained. In order to secure these various 
precision, before and after this assembly, adjustment for attaining electric precision is performed about 
the adjustment for attaining mechanical precision about the adjustment for attaining optical precision 
about various optical system, and various mechanical systems, and various electric systems. Like the 
assembler from various subsystems to an aligner, the mechanical coimections between [ various ] 
subsystems, wiring connection of an electrical circuit, piping connection of an atmospheric-pressure 
circuit, etc. are included. It cannot be overemphasized that it is in the front like the assembler from these 
various subsystems to an aligner like the assembler of each subsystem each. If it ends like the assembler 
to the aligner of various subsystems, comprehensive adjustment will be performed and the various 
precision as the whole aligner will be secured. In addition, as for manufacture of an aligner, it is 
desirable to carry out in the clean room where temperature, an air cleanliness class, etc. were managed. 
[0138] 

As micro devices, such as a semiconductor device, are shown in drawing 26 With the aligner EX of step 
201 which performs the function and engine-performance design of a micro device, step 202 which 
manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate 
which is the base material of a device, and the operation gestalt mentioned above It is manufactured 
through the substrate processing step 204 which exposes the pattern of a mask to a substrate, the device 
assembly step (a dicing process, a bonding process, and a package process are included) 205, and 
inspection step 206 grade. 
[Brief Description of the Drawings] 
[0139] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is the outline block diagram showing the liquid feeder style near the point and liquid 
recovery device of projection optics. 

[Drawing 3] It is the top view showing physical relationship with the projection field of projection 
optics, a liquid feeder style, and a liquid recovery device. 

[Drawing 4] It is the outline block diagram showing 1 operation gestalt of the electric eye conceming 
this invention. 

[Drawing 5] An electric eye is the mimetic diagram showing the condition of performing measurement 
actuation. 

[Drawing 6] It is the important section enlarged drawing showing the optical member conceming this 

invention, and 1 operation gestalt of an electric eye. 

[Drawing 7] It is the top view of the optical member of drawing 6 . 

[Drawing 8] It is drawing showing an example of the light transmission section of an optical member. 
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[Drawing 9] It is drawing showing an example of the light-receiving signal which received light by the 
electric eye. 

[Drawing 101 It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[ Drawing 11] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 12] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 13] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 

[Drawing 14] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 

[Drawing 15] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 
[Drawing 16] It is the top view of the optical member of drawing 15 . 

[Drawing 17] It is drawing showing an example of the procedure which forms an immersion field. 
[Drawing 18] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 
[Drawing 19] It is the top view of the optical member of drawing 1 8 . 

[Drawing 20] It is the important section enlarged drawing showing the optical member conceming this 

invention, and another operation gestalt of an electric eye. 
[Drawing 21] It is the top view of the optical member of drawing 20 . 

[Drawing 22] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 

[Drawing 23] It is the top view showing the condition that two or more electric eyes are arranged on the 
substrate stage. 

[Drawing 24] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 

[Drawing 25] It is the important section enlarged drawing showing the optical member conceming this 
invention, and another operation gestalt of an electric eye. 

[Drawin g 26] It is the flow chart Fig. showing an example of the production process of a semiconductor 
device. 

[Description of Notations] 
[0140] 

1 [ ~ Liquid recovery device, ] A liquid, 10 ~ A liquid feeder style, 13 ~ A supply nozzle, 20 
23 ~ A recovery nozzle, 70 ~ A space image metering device, 74 ~ Glass plate member (optical 
member), 

75 - A slit plate (optical member), 76 — An optical element, 82 — Photosensor (photo detector), 
90 [ ~ Through hole, ] ~ An electric eye, 100 ~ A liquid feeder, 104 ~ A liquid recovery system, 120 
122 - Covering device material (lid device), 122 A - An arm (lid device), 130 - The 2nd through hole, 
134 ~ Covering device material (lid device), 140 — A recovery device, 162 ~ Glass plate member 
(optical member), 

163 — A superior lamella (optical member), 173 ~ Glass plate member (optical member), 

174 [ — Aligner, ] ~ A superior lamella (optical member), CONT ~ A control unit, EL ~ Exposure light, 

EX 

LA [ — Substrate, ]1 ~ The 1st immersion field, LA2 ~ The 2nd immersion field, LQ ~ A liquid, P 
PL ~ Projection optics, PST — Substrate stage (substrate attachment component) 
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^TS« (p) trmytthm^mzm^x. mm^iPD mmm^zsMWz 
(71) ^^t?>^mm (75) s:/i-L-c«a^3e^ii^ ( p l ) ^raaL^jts: 
S3t-rss3K^ (76. 90) (75) ff)jmumz^mT^ (120, 

1 3 0 ) *m^>ix-c V ^1, vi i; t -r . 

[0015] 

:^mizxin$. mmizmm:r^imiitz:Lb{zx<o. m^^t^m^tm 

com#i±m.m:>\t:iYix¥m-t^ imwi) ztin-^icox-. ^^^tit^mt 

mti^<7)^m^ii^t^j:^\ tti. mm'ri^itixmmmm^mTi)i<^x\ mt/f^ 

[0016] 

<. ^^mizxixif. ^^Emmi6^mi\-Ltzmmi,z^^T^i.cr,x\ ^<7)^i(M 
^{zm-^\^x^t£m^^im^Ltzmrzn^^\Mmm^'^o ^ t tK-^ , p;fM 

[0017] 

^^hmmiif^ixmimmmm^ifzm^^m'^m-hzk t ■, 
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[0018] 

z coimcii^m b b com izmwmt: § tit v ^ & cot\ myt^f^mm □ 

[0019] 

[0020] 
[0021] 

>mizm-t^^mmmnmLtzsdf^mRY^mx\'^h. mm^mxa. a 
^^^mpi^cot^mm. (3fe^!Wftt) «otta!itfflv^^>iissia«tfa!ii{i7os-«i.-cv^ 

[0022] 

^m^mm^mE xa. ^7t«*^ii«wm< LT»flis^ifti±-ti. kbtiz 
Mm&imnmz&<-rhfztb^zmmimmii::W.m^w.x'h')X . a«p±{c 
?s#LQ$-ffii&-fi,?si*:«*&«»flii Ob. mp±mi¥LQimtmmmm2 

Ot^miX\<^l. ll*gaEXti. ^^^<ii>-7X7McOA-^'-y^5rS«P±CK^ 
iXUm. a*fl^*&«l OA>(?>ffi*&LJt?S#:LQlCj:0J5^3t^mPL«JS^M^A 

R 1 &-^tfa«p±o-gi5{c (^F>ffw;) mmmAR2iBm-^. mmzii. 
mEXii. mm?hPL(omm (.mm) <^mm=F6 o bmp<7)mmbmiz 

mi^LQmfzL. ; oom^?^ P L t P t cO^coM* L QSt^^ai^Tt^m P L 5: 
^ tX StK^E L SrHgIt tX MO^- N°:J'-y«S:a^ P ±fc^-ri. C i: t J; -5 -C C 
(OMiP^S^K-^-l.. 

[0023] 

*IISBe«Xi±, S^fiEXt LX'7X^'Mi:a«PtSr^4:fr|6Kcfc(t45VHc^ 
'Srl-iftig: (jSWi^i) iznW^WiL^-y^x^mzm^^hti/'ii'-y'SrmiPizt^ittt 

coMmi>zti\,^x . m±'^^pi^<^ytmAxt-wc-t^u\t^i:zm\^. zw:^[t]cstt 

^:Wl*lX'VXi7Mi:««Pi:0|3IMfli!):^[6l (^S^TI*]) S:X|fc^[6i. ZW:^[6]&t>'X 
•!l^(6K=ftiS^r:)ri«0 (^^^^r[6i) SrYi!i*r6li:1-|.« ttz. X«i. Y«i, &t^Ztt^4? 

0(7)|h1Ie (fSM) ^-I^Sr^nm. 6'X, ^Y, S,L^6'Z:^|6]t-rS. ^fc. ZZX\<^d 

[0024] 
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(m.mm(DUV^) Ar Fx^fv-V^—tf^t (^^1 9 3 nm) l^— f 

3fe m^i 5 7 nm) mm^mm ( vuv^e) mm\>^i^tii. ^mmiza^^x 

[0025] 

r FX^ri^vk— <f3t (jfeft2 4 8 nm ) ^c^^i'hTt (DUV^t) i,aja"I«gT'*l.<. 
[0026] 

:^mtmMI:Ziim±MHi. Ar FX=Jfv-7L— -^3^ 9 3nm) ^rSttli-fS 

[0027] 

I20«4, l»^-3K^^6, 8, |iIS-?x^7'5-^yK7A. i5]-u|-e;^^r9>f V K7 B 

mft^titz^r^ ^ ^i^'i y'fyv-^3\,zm^&<K%tth^o\,zm&fhfzM. m 

z.\ii^^)yY^)^)V\^yX'^\£~j^x.^xf-^yymifi^tixx\^h, :trf- yf- 

[0028] 

7ri?:?T*Scr«5-/h$<tl.^a6<^IS!P«5'3 (/h<y|gO) , mmm(rmm-ik(m 

□SO . mmm'itWAmzwk(mu^m'i^^^x^WLfzmmm.'o 

(SHRINCt tWtil-M&^BJJigiO) **»'IBa§il"CV^§. dCOR^BM^PiB^O 

:K4{i. $iIfflSacONTtJ:'50JfflS*il.t-:?^<O|0|(«liI3 l{wJ:o-CimK$ixl. 

[0029] 

l^'hMmm:\^'^X\^hf^.imm^h, 563. 5 6 7{Cli^SixTV>I.J:d^rfficO 
[0030] 

mmmm 0^4 ^jiatTtrnTtTKE Lco3m±(c, ^w**vJn$ < w-mif±^\^ 

h'-AXTU-y^-SA^a^il, St3;icoa^rc03t»±fc, VX^'y^^ V F 7 A. 7B 
^:fr4$-ti:TUU-3t^* (6. 8) *iEB$^iXV>|,, ^^7 AJi. 

M±co.^BB««l A^Sg■rl.3£JBM□*^'»^$^^Tv^|>, ifc, ^colilSTX^7'9-f 

yF7A<7)jg«t^aE:^iS] (x«W[fii) sy\rti{ci:^-ri.^^^3E:S-i*ii (y«:^[6]) tc-e 
ti-ffi*f«-tl.:frr6ic^satx«S*^B]^<oggpSl5^*1-Si!r»vx^':f9>f y H7 b*<e 

a^fl.. ^^3Kcorai!SB$Sy*^TB#(C^O^i!l-7X ^ y H 7 B LTBSB^lii^ 

I K^w.zwmhztiizX'^x. ymt£m(r>'^%miiL'^f\.hio\,zt£nx\^h, t 

iO^Sfctfflv^^>ixl>„ !SB33e^^lLrtcOb'-AxrU-/^5T'Rlt$iiJtE3t 
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[00313 

m^m mm:^mi^<^mi) i,z2d&tmmi^^fih. L<7^rd0eM.t,^^^)^^ix 

^m'7X^rfy^yYl^^m^Lfz^k. m2l»lx-^yX8$:3i3@LT5^-9(iJ:-5 
[0032] 

yv'—9^y^3 3X'^^ti. ^ y'fyu-^-^:y^3 3(D^'mmm^ifi. ^hsco 
t- K [UKst^A/D^j^^ wri.ii^«aa^as::fr Lxmm^wc o n t t 

t^tiifn. m^^puzm^mm<r)imizm^^f>ti. le^mtmmmm ( 

fflv^i^ns. ^mmmmx'ii. m^commx\ mmmw.coNT^zx'o. Ay^-yv-^ 
^y^33<r>^-h\,-:3^^\rrim^m'mfi. ^m'mmfmm.hvc. ibmsi 

R YtcieiS? its J: d IC^ o T V . 
[0033] 

U-7t-^'^^-%tfVX^'Xx->'^»^aMSTDlCj:0, SI^7e^*PL«03fe 
«|AX(cSt^¥ffiF*I. -f ^ri?*>XYTffl|*lT'2»:7£SJ|!j^«gSy''^ Z:^[6]t»t^-Illi|g^ 
Sg-C-J)!.. -etT, -7Xi?XT-xMSTO, ■7X^'<.-X5 5±SrX|4:^[S]W^5g§tl 

A X S: liffll, t ifix% h (tOXttS-ffeKO^ISx h n-^ LT V ^1, . 
[0034] 

-7X^?XT-xMST±lC«^l!)«4 l^^m^n-O-^^. ^Jt. #«)^4 1 tJt|pJ-t 
SfiaWiV— 9*^*1+4 2 **iaft^>nTV>l., -7X^'Xx->''MST±<0VX^M<7)2 

<^i:7C*-|6l<?)fi*. Rt/0Zl}\ti]cr)m^ (^^tioTJi^X, ^Y*[6)«[B]fefti,-^tf 
) (il^-- 9^T*ft-4 2tJ;0Ur/k^'^AT-tta!$ii. H-mmtiSfjffl^MCONTt^aj 
:»]Stll.<, *J»gacONT{i, !f^*H-4 2c0thS!llS*t»'?'V^t'7X^'Xr-i^' 
gEift^SM s T D JliMrr I. t T'vx xr- i^' M s T $ iiT V ^ I, -^x ^' Mcoffi 

[0035] 

su^^e^j^pLti. '?x^M<7)jiy-ym^(r)mm0xmpizmmm-i *> 
"fx-m^^tixn'o. zix(,±^m'^itmmPKximtix\^^. :mmMzii\,^x 
mit^^pLmi§?kmwj^<r>\.^'rtix%x\>\ tfzm^jkpumm. r 
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[0036] 

0 . ^ co^m^ 6 0 ^ ffi^ Lfc V ^-x-feyw 6 2 fc p K fojtJSSR t im^mm 6 1 iZ 
mmb 0 aco^m^mi>zm^LQ^:m^^^thzti}^x•■^ I . t=5:i>*>. ^mwMmiza 

iZtX\^i>cr)X\ 3te^^6 0<DJSf*««ffl6 0at}a*LQt«««tt*i«<, 3t1^* 
[0037] 

S«XT-i^PST{i. S:KP2:«i^tT^»^|g-C'*->-C. 3 i: , X 

i/psT) iiXT-'j^~x54<7)±mi.zMLxi^mkm^titzm^x\ 'j-t^-^ 

rt. ■r^r;b-^XYTMrtT'2<i^7C»t!)i^tgStX(9Z:trrJflt|iS/hllI^S"rilT^ ^COXY 
^tlX\^^. Z^;WhXf— i^'5 2{±, f^a-t'&r:?^^x-^'(;J;'), Zlt^ft], ^X 

Rx/0YiTmzi:>^m^mi,zmi'i^i^tix\'^^. ±iaT^^jLX-:5't^oa«;<.f 

->''igi)J^SPSTD{±$iJ«lgSCONTtcJ;0$iJ»$ixl>. S«xr-i^PST(4, il 
«P<7)7*-;&>^ffiB (ZfiS) &tXffl|^ft&$iJfflILT»SPO*m3j--h7*-;*x 

mt- h uK^j y^^j^xamm^PLmmiz-^h-^jLtik t ttc, »«p 

coxfiSri6i&t>'YM:/ji^tci3ttl.fi:le^*^Srff ^ . 

[0038] 

h 5 7*Jgtt'?>tl-(:v>l.„ fflKjTL— b 5 7{4a«4^;l^iS^5 1 t«}#§tl/t««POSffi 
[0039] 

w»)ri'-h5Hi. ^t^)vy5 i(r>mm<o^izm^^tix^^i^\ ascxf- 

ST<^±iii3&s|5{3TB-i:^r2. J: a iz. SISMaitaSiaT OCO^H^SR^/I^/S 1 

f 5 7 'o^^JkP L<^ri>zmi^LQi:mi-& z tis^x-^ h . 

[0040] 

Mxf-i^PST {z^;PhXT^-y5 2) ±t(i?li)M4 3*i|S(ti^ixTV^I>, 4 
fz. ^»^4 3{C«l6]^l.fiaiC{4^-ifT*H-4 4*iigtt^>fLTV^-?.. *«Xt-j^'P 
ST±<7)*fiRp<02<JC7e:^|6l«0fiS, &t;ilI!|!EftJ4^-fTMt4 4{;J; 0 UT/l-^-f A 

%\4A<mm^%^zm^\^x ^)-T^-^mi'^^m.xT-vmmm.p sTDSrigij 

•ri.:: kT^KXr-i^'P STttS:»§nT(-^l.a6«PO«iS;*a6lrff d , 
[00411 

tfz. ®3tJIEEX{4, S«Xf— J^'PST (»«*;^y5 1 ) \Z-m^flX\^hW§. 

p(7mm<r>m.^m^^hyt-fixmi,%A3-k%tx\^h. y^-txt^^^A 5\t 

. S«P±{C?g*LQSr^LT#fi6:^[6]J;t?^aiffl3K«$:t5St-r'?.t53Ka54 5Ai:, 
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tarn 5<r>m^b im. mumm'f-6-283 403^{^mmzm^s^ixx^^n^cr> 
iiiLQ^iY^-rizmLPmizm\iimff)^t:mi. ^<^mm^^thi><^m^^ 

[0042] 

x(t#) . mtiis^'-y^miz£'^\^xMj^-fiimb^j:hXoiz. mtti>zimm 

iJgP 5 6 A- 5 6 C $r#tr««X-r- i^'»^SP STDSrfMTZ^;WbXT-i^'52 
$iJffll^CONT{i, ^^7*-;<fXeiaj^4 5&fflV^-CZ^;l/hXf— ^'5 2C7)^ 

mmmtizb d , jsim^^p LmmbmLP<r>mmb ^mnrnz-^^-t 

[0043] 

ffy&mui. -^x^fub PLb iiYLxmd^mtizmi^tifzmi^'?-- ^ 

■^mith^x'?rvA^vv%Aitmtt>iix\^h. imm%x\t. zmyA^ 

yy^bX^X. mmm}i^<r>ry^^yY^V^. Wh^h'Plk (Field Iiage Alig 
tiient) mm\^t3tiX\^h, ^rfc, W^r=yA^VY3^4(><nimLbhX\i. ^i.\m 

W^A-b'b6Q3^^m\zWr-^h.X\^h\,<r>^m^^hZbir'X%. '?X9T=yA><-y 
V^41<m^bLX\t. nW^l-l 7 64 6 8-t:&«iC^*§nTV->|,i>(^S:ffiV>|) 
:ib1fiX'^h. 
[0044] 

I. mm^put. ««PKfcft»six/t«fc«c {zLxmom <03fe^*^6 4 

a~6 4 j fc . CJI^3te^5^P LcofiRBH (««?!!) <0WyX-b;P6 2 tffi^Sti^^K^ 

^^6 0t^«i;fCl^l.. S]^3t^^PL2rfllfiSt-?.3tf:«^6 4a~64 jco^*.. 
O-SP, 0iJi.«'3t^*^64a, 6 4b(i. -f-iX-en^MgU^^ (W;t«'t:xy«^ 

k^S. *^*^64d. 64e(^S. ^ltJf3e^*1^64 f . 64gtf0[at{i, f^l 

^nmm^b^fitzmi . «2^ffl^6 5A, esB^^jgBg^ixTvM,, iti^>mi. 

'J - y ^rm, ^' 9 XT 1 ^ t^r o T v > I. . 

[0045] 

t)K mmmuco^Tt-t,cr,ii^^{zmtxmmmmm.(>if.ziy)mmfi. :.fi{z 
(mm^(m'iE^mt;:mi^znmth cn>x\ mjEmwj:m^wt<7)^i<zmtx^m 

[0046] 

Zf;Wb;^f-i''5 2(i. 300Zfil|gil^5 6A. 56B. 56C (fit. Iffl^ 



(12) 



^^005-129914 (P2005-129914A) 



. >Iixf><7)ZfirSigil^5 6A-5 6C{i. Zf-)lhX7—'J5 2Tmcr)^il^'tl(0^n 

X-n-^ 5 9 A. 5 9B. 5 9C (fit. ia2l;i3(tSttffiliilO 

r^^jLX-c^SgCti^a^) i:, Zi-)lhXr—i^52cr,Zim.mmU56A^ 5 6 
B, 5 6CtJ;l,Z(tt-l6lOia!;M (Slifia*>^>c0^f4) Sr^ai-T&xy^-^S 8 A 
. 58B. 580 (fit. m2{ziHflW.mmm(D:cya-y5 8Cl±T-m^) ti^kL 

•rMmtix\yh. ^ciTxya-rsBA-sscttTa, mmm^xMfim,^ 

fi^=5r m U nrx y 3 - $ iiT v ^ I, . . htlT ^' ^ aX- 5 

6A. 5 6B. 5 6Ct;J:-?T, Zf-;l^hX-f-i''5 25r^WAX:fe-|fiI (Ztt^-I^) Jit/ 

ifetttitS^'S.ffl (XYB) tcJttl>«l^:*ri6i-t'5r^5'fe6»x. eYisnmm-mwi^ 

mtm^^flX^^h . ttz. xyrJ-^-5 8A~5 8CT'tf-aJ$tll.Z^;l'h;:<f— i^'5 
2c7)ZfigiEI!lgP5 6A. 56B, 5 6 C(cJ;i.#^fif^S«Ztt^r[6]cOlEI!jl; («JS6,^*> 
^>co^ffiM) {iSiJffllgSCONTt^tii:']^*!. SJffll^SCONTJi, f<7)xyri-/5 8 
A~5 8C<7)tfa!|iem(c«^V^T. Z^/PhXT-v-'S 2iOZ||li:^Ift|Offi{iat^K'J > 
7S (^XIlHg*. ^YIllSB*) ^««)|.J:^tI^-5tV%|., 
[0047] 

^msLPBzm-rtmyxivi 3b^mtx\^h. mjx)v\ 3[im.p<nim^z 
rm^mtxm. m^mi 2Rv:imyx)vi3-^itLxmup}j>zm.^i^Q^m^^ 
T\mwm^ 1 1 \iz^hmLP±izmhm^mti:^m¥f.m^^wmiiiX'h 

[0048] 

?sf*:iiiJR«fii2 oji. m^mm^^ts?)i&cr)mmzt3K^x&m^^PLt.mi.pt 
coraitojsfltL Q ^ HiR-r s t> ^ T , mmp<Dmmi>z-^m i xmm^tifmnsLyxiv 
23 1. myxfi'2 3i,zmiR'W2 2^iYtxmm^tLfcmi^mm32 it^mix^-^^ 
. mi^mm32ii,i. *s^>-r^#t^K^m m^mm) . &v'iBiiRL;t»LQ^iR 
m'ti>i?y^^^:^A.x'm^^tixi5^. ^<Dmf^iimmmw.conTmm^tih, m 
mm2 1 (DM^mmti ztizi*). m.p±mii^LQimuyx)U2 3 i-ft 

im^iiixmM^im^6Xdizixhx\>\ tfz. mi^mimm2 2o<Di'y'^ 

EXi)mW:^tihXWj:}^<^mX'mtlZb{,X'tl. 

[0049] 

^fclBlJR«2 2t0^4'. MmmmUyX/\,2 3bM^?ht(Omiz. WS.JX]V23 

V }L<r>mw.\^<^^'mmm-hm. mw-wm kwm^) 2 ix\t. ?g*LQ5:-?-tojgH 

(om* (?^) ttttmiR-t S4feifii/f)^'*tl.^tgtt*>*l.?ti6. mS^^-Si^ti-^TEl 

x\.x^<m'^m'^m.-thm(n-^-m^<n^^m'tfh:Ltif^x%i,. m.wmM'2 1 
tc[iijR$ii;ft?gf*:LQ{±. Wxtf^^nyio. hh\^\%<?^)->\t'^ixx'm'mn'\ 
\mzm.%ixwm^fih, 

[0050] 
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[0051] 

t,Z3-?(Dm^^X)V\ 3 A-^l 3 OmM^iX. -X|||^C2-5^0llllRyX;^2 3 A. 2 3 
B*iKg§ti-CV^S. -?-LT. tt*&yX;H 3A~1 SCJittt&tl 2^i^LXWM^m 
m\l,zm.^fi. [5]lRyX;l^2 3A, 2 3B{i|5|lR«2 2&:fhtT«*llIlR^2 
^^ix-CV-*!.. fitj^yX/H 3A-1 3Ct|BIlRyX;l^2 3A. 23BiSr{i{iri 
80' HWSUcffiifWfiSt', «*&yX;H6A~l 6Ct. |l|lRyX/W2 6A. 26 Bt 
;;)«S§ixTV^?.„ ft*&yX;H 3A-1 3Ci:|lIlRyX;k2 6A. 2 6Bi:{iYW:5r|6l 

^,z^mzm\^fi. «*&yx;n6A~i6ci:[iiiRyx;w2 3A, 23Bti,iym^ 
{z-im.^zm\^fi. tt*&/x;n 6a~i 6c{i«*&®i 5S-:frL-rjfifr«*&a5i ncs 

IIlJRyX;l^2 6 A, 2 6 B{i|BlJR#2 5&^LTmie|lRa52 1 tSi^StlTV^ 

[0052] 

fzXU >y hm 1 i^tiX 'J -y hWLl 5^ifLXmm^PL^:mSilfzm^^-t 
i^^S^9 0^mtX\^l. xU.yh«7 5Ji, S^3!£^mP L«mffl^ll^0Z^;^^Xf• 
-i^■5 2tc:|g(t^>ii-CV^^<. S3e^9 0(i. Zf-;|.bXf— i-'5 2rtgK(cioV^Txy.y h 

filf|.S7-77t. S^-7 72r:rt-t/i3t*-'AWf &3^^ig^78t. 3t;^^^78$: 

m&ifzmzi-j\^hXT-'J5 2mizmm^uyx7 9t. z-f-ji^h xt- 5 2 

J'l-^t^^tt'^iX, M3tV>'X7 9*>f>c7)5KO7m&t'f0ft(fl.5 9-8 0i:- S7-8O 
^jteSt!t3fe^Sttl.S3tW>-X8 1 i: . S^WXS 1 2;:rt-L!t3tS-^3Ktl.3fe«^^ 

[0053] 

X U -y h«^7 5 (i, ™^;R:^?ei^cO;y7X«^1^ 7 4 h . ^yxmm7 Affy^M'^ 
*gP{ciStt^nfc^nA^*>A>^|.3I?t)^7 2i:, ■eco5l3tJi7 20^H, f^j:hhify 
XUmi 7 4 cr)±fflco ^ io'^mk 7 2 liii't-iOgR^tclglt ^^n/^T ^1- 
ltlK7 3i:, ji7tli7 2co-a5tJ^^§tl/ifflPA-^'-yfJ)|,X'J -y bg|57 

x\.^h. x^)-yhmi{zii\^x{mmuMX'hh:VyxwLumiAtm\tiLxii'o. % 

[0054] 

Zi-)VYXT-'J5 2(r>±MkZi5\^xm.^^)Vy5 1 i:P0^-5fiSWii2ig|58 3*i|g 
tt 0 . -?-Ofig|58 3 CO±a5fcttilPSIi8 4 *«lft{tfeilT V^S . X U -y MS7 5 

flgps 3cofflpgi58 4 i^znixmrnrnt^s-yxa o , -eowagps 4 ^rSKm-cisr 

[0055] 

:»yXWLmil 4(^mmmb VXa. a r FX^t i^-^V— f 3l£*)5V^(iK r Fxdf V- 
3?OA r FX^x-7W--if3t(C)itri.Sft*(i 1 • 5 6 , K r FX^f ^-^L'— f ^JC^^-f 
[0056] 

5t^*^76{±. Z^yUhXf- i>'5 2\^mzi5\-*XXU -y hgP7 1 (7)T^rtciElB$ii 

8 3<7)rtaS8 3AtcK0Wt'^ixTV>l>, Z^^UhXr-v-'S 2l*lSPtclBa$^xTV'>^ 
mm 7 6 ^Ijfi L/aBi > S 7- 7 7 ^-^^03^88^*7 0 iff ^>^l^^ft. mMlF 7 8 
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^82tii, m^commmmu-oxy-xaeizmi^tix^^i. y-:^86imim 

«8 7 ^:rt-tTXf— i^'^^-X 5 4iO±®lCigtt^>tl!t^8 8iO±«ajS«fc®^$iX 
[0057] 

^fc. 5t^*^78. S.t/jM*^yX7 9^{iZ^;l-hXf—i-'5 2{C*f 

[0058] 

3tH:>'-t8 2tc{±, mwj:mnmM:<^tii-^m^j:^mmm'f- i^m^) . mm 
8 2i}^t^m:^mm^\i. m^mmm.t:i^Lxwismm.c o^T\,z^t,ixhiio t^r 

[0059] 

PLtX'J-yh«75fc [6j§-lt;^c«)Bt\ W-Wmmm l O &t/?«*IlIIR18tt 2 0 ^ 
ffioT. »l^3t^*PLC05feW!l («iiifi|) «5K^*^6 0fc;^U>yhS7 5fccr)St?« 

*LQ^gStJ;^(:-t-S„ ^LX. ta^5e^5^PL(O3te^«^6 0tXU-yh^7 5t(0 
^(C?SftLQ^}S:^cL;t««-C, ta^TK^JSPL&t/^jffi^LQ^^t/S^K (E3BtEL) 

**"^«ttsygS7 o^««-rsx'; -y h«7 st^Mitsni.. i/i^cot &oxu ^ h 

[0060] 

06 ocod-h. {hmsm^zsm^tifzxv •/ hS7 5&x/^ 

^*^7 6jff«S-^-rSg|5fc*clKB0. 07 (±. X'J<yh«7 5&±:^*»^>M!t^ji0T 
S>l., ^joiaetfev^Tfi, S3KI§9 0{i®BS^I:tTia*$ixTfe'9, S3fell9 0S:fl!^ 
1-S«iCC03t^«^St/g5ttcOd*>s 3t<03tSS±(CfcV>TX>; >y h«7 5fcfttigV^fi« 

ti;sstL/;^*i^7 6 . m^<rm'^mT7 e ^'mtf^m^-ri^^y^s 2 

(o^i}mm^tix\,'^i. aeic^-r^ra^ttsiiigv ofcfev^t . x>j -y b^7 5 ts^t 

fg9 0i:c7)B|(c(ifg<4tLQ*WoSixi:^^l.. ^HM^tciSV^T, «^*LQ{i, flg|58 
30rapa84KK^§ixTV^|.y!>'J y h«7 5c7)Tffii:. 5*^9 Oc7)3e8§±t;iEa$ 

m'fietcnm^zmfz-^ilX^^h, 3fc^*^7 6{i:, X'J -y b«7 5<^T*{aEtCi3V^T 
. iag|58 3£OrtMcS8 3A{C]R'9Wt^.il^w«J*g|5ff8 5tC<ft»$ilTfc0. JSftLQJi 
. XUy h«7 5 . fluffs 5 . 7 6 tffl^tlfeSias PJC«ytS*fCV^ 

I. ^mmmizm^x. ^^m^i en'f^fhi^yxizxm^^tixii'o . ^mmm 

^±1}l,zmi-X&m^tlX^^6, ^tX. «J#OT8 5c0rtJSffi8 5Ai:, ^^mT7 6 

co±m (^fflffi) 7 6Atii<mm-t^j:':>X\'^t. ttz. {SJ§gPM8 5«i»ffflW±ia] 

I' n^tttcms ti. ^^u^ms 5 mmm8 5 b tarn sconmm ssAtum 
mtixa*). ^nm85cr,±mm {xu^hmstm-^m) sscbxvyhm 

7 5tcomzl,iOUyy^j:t'<^'^-Jl-3^9 1i^mi-hixX\<^l. ZtHzX*). ?sfasp 

izmtz^tv/::mLQmmzm.'riT^'^im±^ixx\.^t. 

[0061] 

XU -y h1g7 5&t>'^;^3Sl^7 6S:«i%L^C«j*a5«8 5t±. OgKS 3<^|*1«H8 3 A 

fe7 5{4iRowt'^iitv^^rv^) . mmmummm85baB83ff)mm 
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m&sm-^nai^ xy •/h«7 5^ggpa584j:'9]R0i'htfett. mm^s5i 

[0062] 

smm 1 0 4 i: lr<i;iT V^l, . {hUS 3 m/mmti8 5 iO+ XfllcO^gPtJiSr^S P t 

6*«»fi£§tLTv^i>. Sit. ?et*ffii&gsi oo(c{iffii&«i oi<r)-mmimtL. 
1 0 1 (Df^mm^ 1 0 3 ^:fi- txm^^^ 1 0 2 i^s^^iiT , ss^eur 
1 0 4 izimm 1 0 5 c7)-4sa5*«««i$ii. hhr^ 1 0 5 co^Jiggptiii* 1 0 7 s- 

^tTHHRoSafSl 0 6t«^$tLTV^|>„ iit, ffil&f 1 0 1 S.tXHIR'S 1 0 5 O-eil-f 
i^co^'4't{i-eWBi^S§^^W■tl.''^V^7■' l O l a, l O 5 A*iig{t^>nTV^S . m^^^ 

1 0 0 , mt^mii^w 104. m/^-^iv-f 1 0 1 a, 105 A<^i!imi«offl^if c o 

[0063] 

mm7 4co±m<oo-hi&m7 2i;Mm^izmfhfirz7>\^i~'^M>mf)'i^^j:hm 

JR7 3fc, ji3Klljl7 2<7)-gpiCj^fig$tlfeMP^N*^'-ye*-SX>J>yhg|57 1 tSrffl|;tT 

v^§„ xU"/Y-m ii:zii\,^xiimmmTh^:^yxm3^7 Atimtiiixti'o. mi 
XV -y hm7 1 immttchi, xu 'y hgs7 1 liYmj^f^i^iff^tth^m: ( 
:ft^r»*^) «xij 7 hf SioT, Brg1i2D^^LT»'^l.. 

[0064] 

jxt. ±MLfzmmmmt7 oim-oxmm^mLmmm.mmth^m 

iz-^\^xmmt&, 

[0065] 

mm-ttmi. sijffli^acoNTO. »«xr-vPST$:iP» 

LT. S#*!^^^PLtXiJ-yh«7 5fc^«|6lS-ti:l. (':>t<om5l,z^i-WS^I>zt^) 

. -e UT, 1 0 mm#mumm2 0 tss^^^^p L<r)5fe«iii5w3fe 

X , g7tS9 o<7)mmf-7 etxvy b«7 5 1 (ommi^i^Qimfzt, zzx\ a 
T<r)m.mzii\>^x . m^j^PLbxv -y hm7 stmizmtz^MzLQizx-^xm 

^^timmmmi ^mimmmmLA 1 j t , xu -y h«7 5 fcS3K^9 0 (3^^*^^ 

7 6.) fc0^tol7t$^^c?«f*LQ(cJ;->TJ^«$ni.?Si*ffl«^ r||2?Si5ffl^LA2 
J k5S:i^l.. 
[0066] 

x^'MT&iSj^Six-CV^I., Mffll^SCONTJi. L(cj;Ovx^'MS:S3K3t 
ELT'SSBJ^S, 19iaha!l^-^'. ^3t¥5^PL. Jlt/mi?«?Sffll«LA lC0?Sft:LQ 
Sr:frt/i3t (ll3K3tEL) {i. X'J .y h^7 5{CB3|t§tl..|>o ^OXU ^y h«7 5cOX'J 
>y hm 1 ^jiiiL.!t*{±, m2?a?a^^LA2cO?S*LQSr:)>L-r5t^*^ 7 eiCASt 

[0067] 

«t^3fe^*P L t X 'J -y h«7 5 1 COlg 1 ?g?ftffl«L A 1 mi^LQiZX -^Xm^^ 

^(omnm At/i^±.-t^tziib. ^yt^jkPLcomnmAiiz^tx. ^^9o<r)^ 
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^tm 9 0 crm^m^ 7 6 1 t, jgf* l q mt: uts*§s 9 0 cr^^m^ 7 6 com 

[0068] 

55-77. 3te^«^78. &t/SI*UyX7 9S:tfrLT»«X-f-i'*PST<7)^h 

iirlxMmscoNTi,zti!,:fj^iil. 

[0069] 

f^-ri.j;a(c, :mmmxu. tm-^-^comis. (^^#) cothim«j-yh:^ 

y^8 2i,znLx^m-ftzti,z^j:i. ^zx\ ■^mm^w^m.i oxM. ?f^^<^^mn 
x-i^m-tvmt\yyxi9iittfzmi^-kx'S±\yyxsi\>zK^-thi.'i>,z, ^vyx 

[0070] 

■&mm^w.i otii, %^y^8. 2ifm^T~'yp ^Tco^m'mm^zm^ 

¥mi,zl^m^LX\^ti:\^<r>X\ MXT-i^'PST(7)5'[-^i:rat*>5^ b;^^ YizX 

Xx- X P S TfcSJt '?>*tT V >T t J: 
[0071] 

<os'5rs?«f*:*fflv^Tt)ftv^, mz. mimmmi^p^i \ ^zm^^mmt. mm^ 
^(:r>%mzm-^^iitzit^m'^cnnp^ttz\mmm^^^Lxmm-hmmmx'h o , 

7 6 2:#J« ttSHRtl. ^ i: I. . 

[0072] 

^rfc, ^IIJfeJeSTIi. X U h«7 5 b^m9 0 (.m^m^l 6 ) t OStC?g*L 

^7K^«PLtS«Pfc<7)S(cfS#:LQ^}1|/t$^rl.^TS3e-f I. (iiSE 

^tsB) tov^Ti;, *»B3w»i.^rHmn-S!i^M7o {^%n9Q) ^mmth^tt^ 
x%h. Yy^m^^mzii\^x'^m^mfhmz\i, s^3K^mPLtxij-/b« 

7 5 1 S:it[6i$-li:yt:*ailt', Sl^^e^iKPLt;?.'; y HR7 5tm^zmWi^Qmfz^ 

mm.iimii^Ai^m^-t-f\,z^2mmmi^p^2<r>?i.m^Lizmx') . mif^ 

^PL|-:fM/iS3K3tEL3&5;?-'J >y hi|g7 5KHSM$ixS. S3KS9 0 c?)3e^lll^7 6 ti 

, x'j -y b«7 5 etcomzmtz^tifzm^LQizj;: O^PmNA^nSli? 

ixStOT. ^□S!cNAcr)::^#V^ (0IJ;cttNA>O . 9) m^^^imiX\,^i,¥^^ ^ 

imw.izi3\,>xijm:^mz^x'^?,. trz. mni^m9 o<7)m'm'f7 6t:xo 
■y hm7 5^zmt^^'itxi,ikmm?hPLrMMirzmmiz^^i-&ztifiX'^. s 
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[0073] 

Qmtzix^^ii}K ?s«t«*&^sioostxM*iiiiRiiiffio4S:ffiio-f(c, mum 

E XoMjgBS tfc V fR#:L Q 5 ^ra s P (ciS^: L T i3 < t V ^-^ t ^mxh 
Zcom^. ^J;t(i'XU"/h«7 5^flg|58 3 ( Zf- ;l^bXf— ^-'5 2 ) iOJ'hL. ^ 
S P C0«f!|t L Q ^^mz^mti- J;dtcLTi>J:V^L. ?S*LQt LT ftfftttlfiil 
fc^^=5:}S[*^fflv^TtJ:V^. -IrC. JS***^* 1 0 0 Rt/?R*I1UI)^« 1 0 4 

2) ^^^^^-h-t^t, JSflclsIlRgai 0 4T^^SPcO?S*LQS:|a]lRL!tmC, 

■r-S t =5: < ^ t I. , 

[0074] 
[0075] 

^>iiBB-rs. iMUcXo^z. m5itstmiiWrmix^^?>miii^tmx'hi, 
mmi>zt3\^x. vx^'MitTJi. ^mmi^^(oi><^h&uiT^u xffmtizm 

[0076] 

b<r>it (ra-T -f-Jt) 3&«1 : l<!05'f>-ryHX'<-x (l/s) -?-^'*>A.=3rStf 

SJfflv-^PMxfc, Yfili:^ri6ifc)aitt^^-t-S.ra-r'f-it*n : ICOL/S-?—? 

f}-^^j:mm'?~ ypuyb mmzw^ Lxm^^tix cm.. z.ixhVim'^- p m x 

';-/h«75(C{±. 08 (a) (C^j^-ti^tC, Ytt:^r|6]tSt>'l>Blr«1S2Dmy 'yhSP 
7 1xt, Xtt:^r[6]tC®I/-?.Rlr€fS2DC0X'J-y bSP7 1 yt*'^. EI8 ( a ) 

ISmU -y h«P7 1 X. 7 1 y WmSn'CVM>*s, 01~07l?WiC:tl^>X>; -y h 
gP^ft^LTXy -y MK7 1 1 t-CaS^^^tTV^I.. 
10077] 

mui. tf-a'7-^PMxc7)^isi«<ott-ai{i*>;t'9. sm^scoNTtj:!). aitt 
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[0078] 

^ix. ummtcoNTcomw^c^hb. »«xx->^'igt!j^SPSTDtj;o. mm 

hm lxt:m&-tl% (RMStEL) *getRXT-^'P ST (Z^;UbXr->''5 2) 

«0m#tJ:D3t-fe>'-t82*^/i,c7)<i-t*«*Sfl:t^fi-f?ri|PllimilC0NT{=ttl&-f«.i 
^t^-^TOl,. US (b) ±IBOSIBI«lf-ay£^lgfc#^>tll.3K«3Eaiffi-f (3t« 

10079] 
[0080] 

H-aiV-^'PMyOSiamSrH-il-tS^^tJi. ««?;^x->''PST?:. XU-yh«[7 

5±C0XU-y hU7 1 ycO+YM (Xii-Y(ffl) {Zlt)l|-7-^ PMy<7)^ISm*^m$n 

[0081] 

6 5B<7)ffi:»j5-i-?-fo3sgt^r*</?>. «a^3t^j^PL<07*-;<?;^. m-t<mmM 
^mzm-mmi^m'mi:-s^ibi , 

[0082] 

mm^z-^^^ximtt. z<r>%^. niimn^bixmmmnmmmm'om 

m^ti. m>M^f¥bLxm^mmm^m^^tix\-^ih<7)fti>. Kxhyt-^xm 
mcommzii. mui. mmium. ra-r -f-Jt 5 o%col/sa"^->-a>^>^i,h- 

aiv-^PMx (XliPMy) lr»^$iX)f7X^M*<fflv%feii?., ft. ^f®*<0o- 

VmW<,Zj:f)-7X^'Mi)i-7X^XT~'JMSri,Zri~¥^tll. d^iz. ®]«gacoNT 

{±. ■7x^M±comm-?-^PMyimkm^^jkPL</)^m:.i,zi,m-Wi-rixdiz. v 

SCONTti, m^^ELil)mm-?-^PMyL^^CO^I,Z«3M^iXlXol,Z^m-^y^^r 

y^yy: 7 B^mmmmtx m.mmmim^-th. z^^mx\ mmmw-coNTn. ■? 
xifMizm^EL^miLx . m'^bnmiizix. mmxT-'jpsT^xmifHz^ 
^L^iifih. msm\ma. 7 0 srsv n-an-?- p m x(?)S!S!mfta!is- x y -y h x 

^y:^r5^tJ;0ff^. icol^, flffligSCONTO, S^xr-^-lMSJiaP std^^ 

LTXy-yh«7 5£OZ|fc^|ti]c7)<4S (-tJar^^^. Zf-Zl/hXr-v-'S 2<7)i2g) Srfif^ 
<0Xr-y7-e<y^T'S:^kSii-oo. ftllv-^'PMxcOSBIMhJilSrMStlllWiOSt. # 

7 5^0Zil^|pl<7)fiS^0^1l:{±. Z^;l/hXf-j;5 2c7)xy3-r58A. 58B. 5 
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m^mm^ ) ^ix-f - u x.^m i . ^Mtico i d^mmm- 1 o ix^mm^-^ 

tblxm.tl. ^yhyXHiyt~:^X&.M. (T7t-AXm) izgitxm^liZ^ 
ittlcr)X\ m^^PL(nKX}-y^-:^xiiLWmm^<K-^^lzi[m (^) 

-;{?>!.«iii*4 5«eitiis^ (mmmj^) («jE) T'j>&7^-;&x^^ru^ 

W-i^gyt-ffo. zmz^'O. im. yit-:^xmm45iZj:^xmLXf—'JPS 

T±<r>m^ mm. mmp^mhi^^ix*j'yhm7 50m) tr-^x^'ucrmmt 
mmizm^j:Rmizm.m!^i-^ z t a>x'§ i . 

[0083] 

^my^xizM-tmm^+wzmi^j:^^m^hhii}\ s/Njt ( 

it ) <r)^xis[mm\^i^umd:<r)mm.is.^(omm}t(^it^mm LxL^xvy^ 

-^xmrn-^i^hZh^X'^h. ^fc. ±Mltz-:iyh^xhim^l1}mizWihi'. 

mi^m^mm*^m:t^j:imm (yt-:^x&.m mmi-im^zi-yxij^ 

[0084] 

tfz. zzxumye^^p Lco^x h y t~:f}xi3.wmmt:t^mi,z. x u hgp 

7 1 (X'J-yh^7 5) ^XYW-mncOfmiiMZX^^y^^him (XV yhX^-^ 

yu^) {z-:>\,^xmnifztf^. mM'?-^^j:mm'?-^<^mmmtk^it^^pL 

<0«ffl±KJgjSt> ZCO^ISmzMlXXV «y hi57 1 (XU -y MR7 5 ) *3feWAX:^ 
lii] (ZiW|6l) tCffli^^S^ill-iotC, X'J-yb«7 5 ( Zf-;l'hXf— ^-'5 2 ) 
Xhyt~:^XiiL^i<^'t-l::-tm^X ho-^'liHt'ZW:^l^tC?S'>-C^2 (X^r-^-y 

zcom^. Mffiitfev^Tttav-^co^rBim*^', x'j-yMi57i (71 
^(r>,^.(^zm.i<xhy^-yjxmmzo ttxhx<. h^\'^ii^mmm^m^<r> 

Xy4x\^K)Vy^ySl.X'Xy-iXL. m^iS^bXy^ XU^)ly^ ySLb(02 

':>(o^jk<r)^j^cr)Z&m^Kxhyt-)!ixmiZQ tlxi>X\>\ \,^rtnzlxi>. z 
c^ijmx'ii. XV -y hS7 5i:zmmz-m^timx'<xy-yif^i}x&tm 
ta^mx'i) h tzib . x)v~r -y h ^ ^±x'% h , 

[0085] 

mz. i&im'&.mmmv^<r)--mb lx. w^Bm^ikPhcnmmm. mmnm <r>m 
]!s!>ijmz-^\^xmm-fh. zcn^mimcr^mz^Lx^i. -mtLxmioizmtio 

jj. p A f*|(3mieffrS!Jv- P M X t iBl-^ffilSl-jafflWH-jiv-^' P M i 

~PM„ $:}B(S:$fL7t-7X^?Ml*5fflv^A>ix|,<, vx^Ml*i'-7X:7x-r-i^'MSTtca 
-H^iXitf^. fJffllgfflCONTti, VX^'MlW+^t^^.&ttajV-^PMk *5a^7K 
^^P L<0^|4±(C{ja'-S!c-rS J; 3 -7X^'Xf-v»^aMSTDS:^l-L-C'7X 
^'XT-i^'MST&j^irrS, ■r^rt>-l5.. •7X^'Ml(^«i^A,c7)fi{l^*ififi5tll.. 

z<r)mw^y^<r>^m.m>mhtifz^\<z\i. ita^-^'PMi -PM^co^Tms^^e 

^^PLc7)^|^tCfiBt-CV^StcOt1-|.. <J:tC. $lJ«l^aC0NT{i, S3BtEL*>' 
ttjUlv-^? PM, ^^)-co»{3Bg»f§tLS J: 0 CTiiivXi?7'^-f y K 7 B J-SHftSillJJLT 

"mmmm^-fh. z<^imx\ mmm.conT\±. s«EL2:vx^7Mic!sit 
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±.Mb mmizx u -y bxjf-v yif^xifm-?—^ pm^ co^rmvfmm&^^^^kp l 
ffli^acoNTii. ±Mitnmi,z. mmmm^^L-y-yim'?-^' pm^ -pm„ iz-? 

. z^izm^\>^xpmcrimffim^'fioztizx*). mm^PLmmmmnm 

[0086] 

iiits m^^^PLnrnmimimtii-tmui. mii^z^-r^^^uzm^'^^) 

lz¥)i^WMmxX2-^cotim-7~^PMl^ PM2mM^iiX\^^. tUlv-^PMl 
{i, fi3SU.:li-iy-?-^'PMxi;|5|--^ffi|5|-MlMcoL/SA°^'-yT'J)l., ttz. mm 

v-^PM2(i, tfm-?-^ PMxtH-^coy-^ y''^^-ytim''j:iMm mm. 
ttiiv-^PMi<o^»i (v-^'t-x^) 01 . 5~2f&SK) T•x^lll*l^lI^^M^5t'L/ 

T{i. VX:? M 2 ±cOtf-aiV-:? P M 1 >&>mi^3e¥i^P L<r>mi±(>zm-§^tl XoiZ 

«gscoNT{±. mm^ELtmm-^-i^PMiu^coMzmm^tLixoiz^ 
a. mm:ELi:-?xi>M2i>z'emLx . wmtmrniizLx. xv-yhx^-^yii^izx 

OSIBIM+ilJia? 0 SrfflV^TttSllV-:? PM 1 c7)SIBIIRttimi^'«tl^3fe^«P L(OKX 

i^m\'^fz<:^Y-yt-:^xim<o^ikiiim~rtib. mmm-cotira. s*3tEL 

il/iim'7—!'PM2t,zm^iltioiZ. -^x^xT-'yimmmsTDiitLx-^x 

y^ri^Tifayv-^' p M2(r>s^immmi9i.^m^p lcokx hyyt-iixu 
wmdi^m. ^m^immmRYizmti>. zm^xri^i^titz^xhy 
t-i)xm.z, bz^ b(^m:M-^\^x. SHjffliiiicoNTii, mm^'^mm 
^m^m%i,ziy)%\ii'fh, 

[0087] 

tfz. m^jkPLm^mv'<y^\—'ysyii(mftmz\i. 0i2(c*-r'7 
Wftfiz. ^W[b^mmi20uLmn {mmi/A^xx^)-j\>m 5±t-30x* 

$r-7X^';^f— vMSTtCO-HtJtm, SlJfflSSCONTti, -7Xi^U3 }i<n^^{,z^ 
?t-tl.tfSy-7-^'BM, C7)4"5*^, ta»*=^*PL03t«±ti5*i'-a-ri.i-5t3, VX 

^x7—i^wm^m}A^TV)^irLx-7x^x^-z;v[STmmth, -t^xhh, vx 
M 3 oig(i;^i^offiiE^j6 z aym^^^nmm^mhixtzmx'^i , If as 

■7-i?BM, -BM5 CO^TJi. J5^7K=?^PL<:0ffiSt*]t3{ifiUTV^StWt-ri.. <^ 
tC. $iJ»JiacONTti. R3BKELAi|t)i^-^BM, Sr^tflWv-;? BMi ±0^ 
la v^5©e«(«i5^c7);?i{:!ilJ§iiS J: 0 ^z^mx^r^ ^ y K 7 B ^iSft^iJfti I 

xmmmm^m^-t&. zo^^mx\ sra^acoNTO, S3e3KEL^-7x^M3(cHg 

mtl. Ztll,ZX>0, thaiV-i^BMi ■t^:*)*>{i{ar3 0A(m^|«iE:fe-J^£0 

D Lxmmx T~'jpsT^ xmmz^L^j:i}^t^^mim^m 7 o ^^v ^Ttt 
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n<r>mii>i 1 m^comsnbh 1 1 i, mib i d:mi!m^^tztib w\-mcr>mm 

T#^>ix:tffiOjSjE?S (r-^'^'ve^'xyb) ^^yjl-ClfctciO. i»:^»^^J-<^s 
JS.mnb^^<nxy^ XVK.iVb<r)Wzm':i\^X^±^W$,^\,znmthmSim:i:- 
ltaiJia7 0&fflv^-CltSlv-^'BMi co^lf«ttil$:ffv\ -?-«otl-atcJ;0t#'^>ix/c3E 

^m^rn'mmmRYizum-i . lt. iiet i^ai<^ffl«!ai^<o#ffifci: o , 

nSrHE-tl., ±iao-7Xi'M3i7)fi{fi*ixc7)1tiE**#^T-rSfc. SiJt»SlllCONT{i. 

R3fefeEL*<|taj-V-^BM2 2:#tfti-a!lV-^'BM2 i D-H) 0:*C^V^^JgMl*SB^)-i?) 

Mzmmtii, j; 0 CTij^x^' 7'9 ^ y H 7 B ixm^Mmmmh . c: 

Y(aa«ottaj^ffv\ ^^tem^iE«$iaMRY(ciEii^^« ijit^. sijffliiiacoNT{± 

. m>Mmmi:^w.ir>r>^ ttaiv-^'OMg -bms (cov^T^smww-ast/xYfia 

y2 ) . (xg , yg ) . (X4 , y4 ) , (xg , ys ) {C*-:3^V^T. mSWjHS&ff 
a i i: i 0 . iiJffllSiac O N Tti^^t^^ P L c0^g*&l^T -f X h - h ytOi!'''^: < 

[0088] 

, Rv^T -I 3 o^m^xifm-i^miz-:>\^x-^mbfz. 
mmixmmmxhi. 

[0089] 

::c7)J:^{3, J5^3^^5^PLOlS^!»tt&x'j -y hxdf-\'>:^5^-Cthai|-ri.mi. ik 
^m^^PL^ifirz^ (S3BtEL) tCj^tTX'Jvh«^7 5 (XU -y hg|57 1 ) Srffl 

[0090] 

mmmcoNTii. ^Mmuzm^^^PLcommmmizm-^^^x. fm<D 

tg«#tt&»Sfeto<OltiE*. AfrWfc{iSU^3K^^PL<0jt^«^64a. 6 4b<0|B 
fj«at/lgls m2?PWS6 5A, 6 5B<:0|*lgPE:l]cr)i|S*S:^«6l.<, ZZX\ IBIt^ 

m^S^PL£7)3ei^«^6 4a, 6 4 bcO^ftJ^tX^l . ll25emS6 5 A, 65B(7) 

t)^fe««fttt)sistf«) *^ieii$nTv^^, 0jffli^McoNT(±, ieii^aMRYtffi« 

mt/t^^PLC0^1lt^6 4a. 64hC0!mM.mmi.m2mmm6 5A. 6 5B 

0 2-i4Q0 5n{^mi>zm^^fix\.^h. 

[0091] 

OT. ^mmy.i:mxrfu xwm^-^i?'-yi:miP ^z^mi^wnz-^^^x 
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[0092] 

«P L kmS.^'r-i^P ST±Kn- V^ixfzmiPt mtfii^^hX^ t»«;^T-i^' 
|g«^aPSTD^^LT*MXT-i>PST$:|girri>o tcHZCOf^. VX^'Xr- 

. SlfflSSCONTti. 0O?Si*:etjAg|5i i mmi, 1 2^it^tt 

»&yX;H3^:rt-tt:»iiB!rlBI*)^0Br^<OJS*LQS:»gP±Ktti|i&-t-&. t^. M 
ffllJIBCONTJi. OtCj;l.}«*LQcomcff'5T?Sf*:[lIlR«ffl2 0iO 

?S#:|1HRS8 (K?^*) 2 1 SrSBtllL. lIURyX;P2 SStA'dUKf 2 2^:frL-C#fiB#raJ> 

tmmpt comzmwLQcommmA r 2 . 

[0093] 

-^xi^Mffin^-xmmB^^mp Lmmi^LQ^iYixmRPiz&mti, ; c 
A. 6 5Boi*ia5ffi:>jS:i«si., mtii^j^PL&x/mi'^iiLQiiititimm.imi 

[0094] 

^PUzMtx. -?x9Mi>--xU\i^ (X{i+X^ri6i) tcaJKVff^»-n.^ot|5]^LT 

^miii^tTifiiZ. S«P«»»^ri<i]i:|5l-:^ri6]lc^*LQ5ra-tJ;atc^^Sii.-Cv^l. 
. ^ma. (03#M) -C^tTaE^ltO (-X^ritil) C»RPS:^«l$-(i:T^3E 

myt^'ifo^Ui. 2. ffif^yxvn 3 A-1 3C, |BiiR«2 2, syHJixy 

X>2 3 A. 2 3 B^ffiV^T. JSfrttmffll 0St^mIlIJR«ffl2 0(CcfcSiS«sLQ(0 

3 ( 1 3A~i 3c) xmwLQmsiim^?kPLtm.Pkcomi,z^^^tihbth 

iZ^ [B]IRyX;W2 3 (2 3A. 23B) J: 0»P±iO?S#:LQ*i|llJR$n. Jg^jfe^J^ 
PL(05tagPc03K^«76 0 t»KPhc0P^$rSl7t-tJ; 3 t-X:tr[6ltC?S#:LQ*>gax|. 
. -If. mxh (03#!i) t^f^3E:fr[6l ( + X*[6l) fc««cPS:^«l§-frT^S 

3t^ifT3*&Wi- 5, tt*&yX;H 6A-1 6C. HUR-f 2 5. &tA'[l]lRyX 

y^26A, 26Bim^^x. mwrn^mi ommmmm2 0izxmt^LQcom 
i^mmmhM. t^j:hh. mpifi+xu\inzmitimizii. myxm e 

( 1 6 A- 1 6 C ) i 0 «f+: L QmkmX^^ P L fc « P t cOP^tffiJ& $ ilS J: t (I 
, [lIHXyX/1'2 6 (2 6A, 268) J:K)mWLP±comi¥LQtimU^tl. ikm^'^^P 

Lffy^mcomm^f-e o t «gp t c^r^s^i^ct i ^ t + xMzw.i^L Q*>m^ . 

CK^J©-^. M;ltf«»&y:«;H 3«::rt'tT«*&$ti«.?«ftLQi±aigP<0-X*[*]^w» 

ifttff oTJK^SI^ 6 0 i:S«P fcOPalt^l^atfil. i o izlXStihcoX, Mi^i^M 

fiPtorsim^aK^i&T'ts, -tLT. M^mzj$itxmi^LQt:m-mt:m'om 

liztizx'o. +x:^iii], X(i-x:frf6]oi:*>^.co:^it]tc«p$r^^-ri.*&tci>. 
6 0 tmiPkcomimi^LQXWz'tZkifiX'^ s iSv^»m&y:j[£v^^g^ 

[0095] 
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f*LQ^fl»&L, t^il!liIf^4•^={i, f0t*fl^««l 0tJ:l.«ft:tt»&&t^mia)R««2 
[0096] 
I, 

[0097] 

01 3{i^^mii-iii^K7o<7);3ijcoiiMM^*-tiit'j).s» misizm^x. ^laffi 

^-O^t-fey-y-S 2i:X>J -y h«7 5 i:cOlBIOSIBISPfca[*LQ*Sj«/i?*lTV^I,. 
3K-tr 8 2 {iftJ^SBW 8 5 T-fti^ $nTV^2..3K-fe>"^f82 OStKB 8 2 A t 
8 5c7)rtfiffl8 5Ai;{ia-fc^-5TV^&, ;co± ^^^tCioTt, 3tH:y-9-82(i 

[0098] 

fcV^TJi. m2?g?MlSLA2(±m$ilTV^^rV\ 5*^9 0^03fe-by-9- 

82S^X'J•y^^75 izl^-ttX 0 tEB-tS i t X\ i^^^^P Lbx^Jy vm 5 

t olstMfrL Q mtz tximm?k p LmnmuA ^mnmz\^±^ ^tzm^^za 
\>^x t> . ^m9 0 (^m=f-8 2 ) amm^ p l ^^fi- t^jt^^^ts^t-rs t 

t^X'tt. 
[0099] 

JSTfe, ±-^y^82iXV'y}'Wi7 5izmm^<r>m. ^U>yf«7 5 

gp^J7 4) Ji, |gi?gSffli^LAico?g#:LQ«ilAf«i^v^gm;:fii:']v^v>;i:*s# 
tU\ HW±. g7e-by-9-8 2cOg7tffl8 2A£;<f7XMgKff7 4J:'?±^r4cStiJ$* 
•l.fll«i>^Sg-CS).S» g3KM8 2A^S^lJ§■^^f{^3K•fe>'1^8 2«g3Kffi8 2A^o 

T\ ig 1 ?«?i««L A 1 i^mzmmh c t t^x-t h . 

[0100] 

7 1 im^Lrzmwt))^-^y^s2<nmMS2A{zmx^hi.o-^sm^m^-fh 

[0101] 

S/^. lll4cOllSSmti3V^T{i, XU>yhfi7 5c7)TffltC3K-feyr8 2^?5g^$-tt 
|.mi;=5r'5-C^^I./!)\ X'J >y h«7 5 (;^7X«x^1t74 ) cOTffitSje^^SrA'^- 

[0102] 

-fS^Wi. «a^3t^«PLS::frL;t3K (S«EL) K*tLTXU -y b«7 5 (X»;>y 

h^7 1 ) iimm\,zT^mL-^j:ifi(y. W.iMl^Q.^^LX^^m 0 

ii^m^ti:^. Z(7)^. XU-ym7 5cr)mizX'oX. ^m9 0izX^SmfP'^ 

ikmm^PLbxu -y hm7 5tcr)mmi}mmmi^Aimi^i^Qi:i^Lx^ 
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[0103] 

hmist <r>m<^m i m^mm l a i com l qji . miiy^ 1 2 o ^yt- lt sra s p (isk 

i:<^^OSl?S«ffl«LAliO?SftLQiOjE^)i:. -y h«7 5 tS3Kll9 0 (mm 
=f-l 6 ) fcOl8I<7)m2«J5IB«LA2<0?S«tLQcOjE:tlt«ll*<^t-f , >y h«7 5 
*>'^tf^cO>F«^(i4 t^:V^,XU-yb«75 Lfc ^ . IS 1 L A 1 cOM 
f*LQ{ifi|:S-r6| (XU-yb:K7 5cOfflS-|6j) tt^HrTI.*^. MMJ^ 1 2 0 S:IS(tT±T 

t5gl!l^«gfc-tl.C: i: tcJ: D . X U -/ h«7 5**^tf^Jf:||5-&cOl64^ J: 
|5)5±-rSCfc*>'T'^l.. «ji?^:l 2 0$r^tT?S*LQ*>'ISl?a?5fH«{LAlfc|| 
2?ft?a«^LA2 i;iOr^^if«l^tlf «>l>Ws ai^3t^*PLtXU -y hfi^7 5t(0lS 
«omi?R{S1BJ*LAiwmLQ<o:^§^rffi:/3Sa!it>4t^v^fei6. -e<7);^y <y M?7 5 

[0104] 

01 6^. 01 5<0XU-y h«7 5<7)¥fflSTS>l.. 01 6fcfl^tJ:'5fc. JI31;^1 2 

OtilSgt. *ll^fi?^®T{i4'^S^t^>^^Tv^l>. ^ix^>m (4-0) co«ji5Xl 2 0{i. 

-y 5«0X'J -y hgR7 1 S:R^•C'i^|S)■r§fiiS{C^i^'fi^iS^t^>^^•C^^I.. 12 
5tl 2 0{i. m^m--m>\^tX^i -y h«7 5i:C0ia{=3W:$tlfcJS*LQ(0lll?S«M 

l«LAlcrif^flJtiSft^><xTV^^. itltiO, XU"/h«7 5*5^»UcfigtCtmi?S 
jS^aiiLAl(0?S#:LQ{iMii?Ml 20$r^L-C^^SPt»fSC:t*iT'^l.« f 
, S:)l;A;l 2 0(±. -y h«7 5C0l^**gBt^lt^>n/iX'J -y V^l 1 €■tt^1:'*r[6I 

t-5 J: ^ {ijejSSn. «y MR7 SJ^+'t^lcJ^Lr^^^rfiLaK-e-ix-eii^lR^^i^ 
«fi^ t ^roT V ^& X 'J >y h«7 5 <OBii«jK&*iJ#t -I. Z. b *«T'# S . 
[0105] 

^fe, Jta5^:i20{±4o(cP|/i,-ftt«c7)«^{t'?.nTt,J:V>t. loT*^TtJ: 

vi„ tfz. miedZT^-tXdlzzmWMmX'li. K®?vl2 0{ixy-yhgP7l5-HOJ; 
dl;^0|i§(c:^(t'^>ix-CV^S*>'>F^IST'S)-^-CtJ:v\ i/^. xU-yhgP7 1 (O^ti'D 
) t1ti:<7)«ii5tl 2 0<7)^it-f*li:t7)gg«|(i|B|t'PS>->TiM^oTV^TiJ:V\ 
[0106] 

kz^x\ -y hiK7 5(cfia?^i 2o$rK(t/::^^ti3v^T. m2mmmmLA2 
mmitzi!bizs!mspizmi¥LQmtz-m^. memm^ixmmuzmi^m 

m2 0^irLX. xy •yh«7 5J:g3fcls9 0 (3K^*i^7 6) t<7)^cO^^S PCS 

i^LQmm6XoizixijX\>\ tfz. mmimm2oim'^x. nmr^i2oi 

iflX. XU'yhm7 5b^m9 0 (3K^Si^7 6) i<7)|BIcOSIBISP^?lE«:LQ»[lI 

jRt-i>j;3tcLTtJ:v\ -r^ri^*,. m^>mmizmm?^PLbm.p tnmzmi^ 
LQ^mmm^xmi^mmm i oawitm^^p l fc«p t«^co?g{*LQ5:iiiJR 
^m:mm'mm2om'ox. xu •ym7 5b^m9o {mm^7 6) bff)m 
co^2mmmhA2imm'rixoizixi>x^K 

[0107] 

mwmmmi om'oxm2mm^LA2i:mm-hm. 017 (a) c^i^-ria 

mWmmmiOlimy'X)^! 3*»^>Sji5tl 2 0$-:frLT^IBISP{C?Sf*:LQS: 
ftl^-r-l.,. xy-yb«7 5±C0?g#:LQ (^^SP*^^>«iiyvl 2 0 ^^^LT«i^ 

tti^cJSftLQt#tf) {i. ?gfr|51JR««2 0(0IBlJRyX/1.2 3*>^>|giR$^l.S, idLT 
. 01 7 (b) {C^^idtC. ?S*«*&««1 0&l/^?Sf*c|llJR«lffi2 0Jffi-3T. mifS 

mmmLA i mm2Wsmi^LA2<o-^ti^'tim^^tih, 
mm 
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*^>LT^t/Sf*. ^*[BIiR«^2 0{±X'J •/ y-mi 5±c7)|^ 1 vSfS^^L A 1 (7)mi¥ 
Li:S«Pi:$:Wr6l$-«i:S36«, ^icot^^ili? ( c ) t^-tJ: d h«7 5{i 

S^3t^^PLcOT*»^,5i)S$iX^« f Lt, ft^7K^?^PLc7)T*^f>Jijg§fL/cXU .y 
bi^T 5cO«)iyvl 2 OtCti^gPffl 2 2A>W^iX'?.. *SIJiS«®(;:*JV^T « MgPttl 

2 2JiXU-yh«7 5^*2radJ:tt\ «a5^:i 2 OSrffltl,. ^tiCliOSgPW 1 2 2 
(i, Stt«SrfllJS-f&r--i.l2 2AtCJ:^TX«J-yb«i7 5±(;tt-(J:*>^ll,. ^LT. 

2 0S:2<'^i:fcJ:'?. SISSPO?gf*:LQ*ma?tl 2 0$::frtTM-gBtjiS-t 
ir-m-^m±'th:ibifiTtl. tt:, ^IBISPco?S*LQ*«mfl:LTS3l^{lEXc7) 

S:^LT3K$:^ffi-ri>^W4. T-Al 2 2A*^gPWl 2 2$:xy -y h^l 2 2±A>f> 
JROi'hLitm. H 1 7 ( a ) . ( b ) CTpt/iJ; d fc, ?gft:«*&«lflll O&t/mmum 

±.immLtzmmi>zm^ii-r. mtux y ^y 5h^ui{h38 3CDm^&Miz\z > 

[0109] 

X'J -y hM? 5 tS3K^9 0 t«^cOSrasPrtg|5i:^|«fcSraa-rS5^:IB?fc tXli. 
X'J >y MS7 SJCStfoil^Jta?^! 2 0«Ofl!!t, 01 St^tidt. ?gl?gS^lSL 
Alc03'I-iH!t^(t^.tlJt®2Miiyvt^itll>« mi8l.im2nm'r:i3 0i:mffzmi 

TV^I.. S/i. )fMgPl 3 20±gPW4Mg?Wl 3 4*^'iStt^>^lTJ3 0. flgB83, J^M 
^13 2, ao^M^Wl 34lwJ;-5-C. A-y^r^^gSl 3 6*ije^$ilTV^&. ^IX 
, fii58 3myf««rg|5«8 50aa5m^filtt{4, ^iasPi:A'.y7r^ia«|J13 6i: 

^«^-ti.i^2aa5ti 3o*>m$titv^i,. *iijw(2fcv^T, m2mffl;;xi 30 
(401 9tc^-ri-5tc. ^raspojfiitm^^PBT'^ssst (^^ftts-?) tstt^^tix*'^ 
^fc, m2Ka?^i 3 0c7)i:&viEa{4tt«t^s^tg-C'*&. ^2sa;xi 30S: 
mn-:zb fcj: 0 , X u -y h«7 smwiixm 1 mjs««ar 1 coft«*<ig^btt t , 
1 ?gs««L A 1 izmm-r: 1 2 0 ^i]-Lx«mthm2-mmmi^A2(7)mi^i^Qii. 

m2Mm:Rl30t:ifLXfi-y7TS.mUl30izmifi:Lbti<X'^^, Ifzii^-^X. * 
[0110] 

a 1 8 SI/ 1 9 izipUzmtmmco^mMt lt. 1112 0 i,z^s-tx d m2MMfz 1 

3 0?rX'J.yM^7 5tSffCti;V\ m2Kji5^1 3 0{i|gl?S?fM«LAl(Oi'Hat 

K{t^.ii?v>&o m2 nm2ocr)xv y hmi 5m-mmx'hi>. H2uc^-tj;3t 

, |g2Mji5tl 3 otitic, ^IsllJtJg.^tliBoiSft'ifLTV^I,, ^tX. Ztii^mi ( 
8-?) c7)^2*a;iXl 3 0{±. XiJ -y h«7 5c7)X'J -y hgg? 1 &^I^^T•^^|6]•rl.^5fi^^ 

^ii^iimfti>iix\^?>. zhizii*). yhmi 5mmifzmzmiWim^LA 
i<^mwLQ^mmT:i2o^^tLx^rsspizmi,ffzt^. -?-o^iBisp<o?s«cLQ{i 

com] 

XiJ-yhgP7 5t»{S;$ix-tm2mM?Xl 3 0*^^>?g#:LQ*>mai7tfc^- -e^Ofgf*: 
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LQ^mm-immmi4 0im\i-^tLX\.^^, '^mmiAon. z^)vvxt~'J 

5 2±lcfcv^Tif]igS8 3cr)mmizmi,1^htifzm3 1 4 1 1 . «gp 1 4 l tcEB$ix?Sf*;L 
Q^«»nrffi^^TL®-fe5 5 y i'X^x^yi^^^m^h^^l^lLnmt 1 4 2 1 . »gB 
14 ncOT14 3 5r^t-Cft^$ix?tmJR§SBT'J)^^'>'?' 144i:, ^y9\AA 
1 4 6 tTtg^$iX!t*^^>-r#*>^.^i.«S^ 1 4 5 i: 5:^ii.TV^&. * 
Jt, gS^Sl46(^(i^coS^S&146^Mffl■t■S»'^'^^7'146A*^ig^tA>i^■rfcO. 
14 4 W±Sfai3S»l 4 4 Ai^^iS^ifCV^I.. »2 JtfiJ^l 3 0*>^>ei^8 3c0igHt 
aaiLfc?«f*:LQii. aglSl 4 1 tgES$ilTV^S^?L©g?1^1 4 2f,zm^flh. UllR 
1 4 0{i. yx'/Py 1 4 6 ASrfWLTCT 1 4 6 ^MftUc^WTK^^ 1 4 5 SrIB 

\,zm^^^tsiio\,zLXmm-h. @IR$il/t?S#:LQ{S^'>'i?144t^^>fL?., 

14 4tC?g#;LQ*ifflt'>!tfc^. Sftii}^14 4Aj;0Stai$fLl., CIcOtSmL 
Q{±^'yi?14 4coT*tcSi6^,ixl.^ci6, ms*14 5tcli?ftftLQ{i:8SAL'5rV>« o 
^'>^144t\ «gP14 l*>^>llIlR§ix;t?S*LQi:-?-<7);gHc7)S^*i:*5M«:a- 
Sf^iil.. lDllR««14O^S{t3t.Ii:tcJ:0, Z-f/Wh^r-i^'S 2±tSg2«a7^:l 

[0112] 

«ji?Xi 2 0 (*>sv>{±ll2«3ij^:i 30) tc. ^(nnmfii2Q(7i±%^-^^ 
Jtajtl 30) ^;*:§<-tS^tfcJ:'5, 1tii;A:l 2 0«raa-rsli(OfB[*LQ<Ofi!;ttffi 

fii^ffiT-ri.it*^T-^, mwi^cummz^mx'^h, ttz. nm.'/\\2oi±^<-t 

h:ihX\ m 7$-#BBtT^Hj!UcJ;-5t. MM^vl 2 OSr^tt^^s Ptvg^LQ 
^aAU^-t<=t§. -eUT. 2£ll«li-»mcoi»f (M<ij56<,tctig3K«,#iBf) [zhuXM 
. iir^«flt'Clta;^12 0 (J>I.V^{iS2lta?tl 30) S:/h$<L^*3*I.V^{ill<'i 

[0113] 

fc}5ft-Siat=fCt)J:vn ia2 2{3fcv^-C, Zf-;PhXf— i^'5 2±t(i»«l 5 0 
mmhtlXH'O. X^}-yVm5\i. tlgPffl SOcoaSPl 5 0B±tKD#tt'^tlJt 

s^aswi 5 ].x'^mfix\^h. ttz. XL) -y b«7 scoru imT^M) utm 

^1 5 0BtJXOWt^>ni:V^S„ ^nmi 5 ltC{i, xy 'y h«7 5i;3t^^^7 6 

t<7)mcr)^msp\^mmut^mkt^m2Mm^i3o^mf(>tix\^6. mmi 

5 0iOB8Pi51 5 0A±«{i. X'J>yh«75. JS#:«*&/X;H 3<0«I&P 1 3 A. & 

vmii^mmyx)V2 3<o[iiirp2 3 aj: *)M\\imizhi> 

[0114] 

m 1 mm.mLAim^2mimiLA2 im^thmzit. t^mmp Ltmu 

X;H 3*»^>)|iOTl 5 0l*|gPt^#:LQ*>'«*&$ill>„ fflgPW 1 5 0(*|g|5Hflt|^$il3t 
Mi4:LQ{±, a^3t^^PLc7)5feSa5c7)^1S|g^^6 0 tXU >y h«7 5 tcO^tit^c^n 

xm 1 ?R?s««L A 1 mm-ft tbi>iz. mm^ 1 2 o^2«ji5t 1 3 0 ^ittxx 

U -y h « 7 5 i: 7 6 t cO^co^ra S P \,zmtz ^ixX%2 JgS^^L A 2 S-m-f 
I,. intMtfLT. millJR«l«2 0^IBiSL|lllRyX;l^2 3*'ii>fflgBttl 5 0 

m<r)mw]^Qi:mmhz.t<<zii*). mmi5om^zm^m.¥^i^QiifiWz^ 

fih^iuztch. 
[0115] 
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^rHSftfi-fev-t (,HBK-t>-t) 16 0^, mx.immm5 7-11723 a^^^mizm^ 

[0116] 

Lcowmmizmi^tit^ntitcomia. (m&) ^timt^hcTix-h-^x. z^/kbxf- 

-5/52 ±ti5{t ^>itfc±« 1 6 3 fc . -ecoi^ 1 6 3 *jBi L ti^^^^-f&^-k 

164t5rliSxTVM>. ±«16 3{i, ^'^XKgPff 1 6 2 i: . ^(r)iiyXWmi(>2 

cniMi,zmsii(:>fitz&mm^i e itimz.x\'^^. umi 

iI9x3M,mizX':>xm^^tiXi5'0 . m5EC03K®S*5:WL, 6 2C0±ffl 

^tK-ti. .1 fc J; d , m\^j:m.(r)m^mM^tLi ^ b izmmti^^y-^ i e 4 t^t-t 

[0117] 

i>igwi, ±mLi::mmi&mm. m'^JkPLb±mi6 3bm\^Lt:mrc^m 

yt^^PLb±Wi. 1 6 3 fccofa(C«#:L ffi*&LTm 1 ?gjiffi«L A 1 i^m-^ b b 

hi,z^ ±mi63bit-tyv-i6 4bcomzmi^LQm^ixm2m.mmmLA2im 
^i. mm^Phbmi}mmmLAicomLQbi:ittxmie3izmmE 

T4;J:<. -ecT)!©-^- m2mimmLA2ii±mie3b^co±.mi63i,zmh'£^^iiLU 
itzmmtifz^mi-bcomizm^^ii^, trz. ±mi6 3i,z^^y^i6 4imt 

Xi>X\\ 
[0118] 

?hPi^iitLxmmi,zmMi^tihmytyt<^«m. ^mico^Mxanmix. s» 
m^PL<mmaizm$ixm^^<o^^M.y m^^) itrntihcoxh-ox 

. Z^)lhy^'f—i^52±l,zm'rhilfz±mi7 4b. ^cr,±Ul7 4lzmf^tltz\zy 

7i-^-)V3i7i^m&itz%^^ti^^y^i7 5b^mix\>^^, ±mi 7 4ii. 
^^xwLmi 7 3ff)miz^^Ms^j:}^<^m^m-^<mmi7 2im'r. -s-cosas 

1 7 2 ^A':?-:iy^^Lt'e«0**SI5(cty*-;l^as 1 7 1 immzi>nX'i>h. 
[0119] 

1 7 0 C0±« 1 7 4 1 §:«|6l$-lt7t4^®-r\ ^<7)t$l^3t^*P L t±S 1 7 4 J: O^^jg 
#:LQ-Cil?t-th t ttC. ±«1 7 4 fc3tt^:V^f 1 7 5 torsUffiftLQ-OWc-t. L 
S3K3tELfflt$ni.BSIt«^ (J5^««f) F*Ic^1tliC«CiS-C')i»:t°y4^-;l^l 
7 1 =3rfc. ±«1 7 4b^^y^l 7 5b<miz^^ ^id 

SLTtJ;<. ^coi^. m2mmmmLA2ii±wii7 4b^cr)±ui7 4izmi>&\>^ 
^Wiizm.mtirzm'm'i'bcomzm^^tit. ttz. ±mi 7 4 b^-ty -t 17 sb^: 
mttxiiXw 

[0120] 

mz:^WMii. mummw- 11-23868 o-t ^#^^2 0 0 0 - 9 7 & 1 e-f 

[0121] 
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m^a^yx) mi>zm-m!mi^^j:\'^mj^-b^hi. tti. m-iti^izM-thmm*^ 

[0122] 

-f-LT, 'imtn 9 3 nmrnmcoMytytEUzMtim. (^K) OS#f$n(i{5{J 1 . 
44bMhtlXt5*). R5btEL<7)3K)lifctTArFXdE->"7U-f3t (^*193nm 

) ^fflV^/SJ©^, m.P±X'lil/n. t^^hhi^l3 4nml,zm^^t^h.Xm^MW^ 

^tm^til. sec. ^l^g|lS{±^4'tJt'<T*«;nfg, ■t^t>*>*5;i. 4 4fgttfc*;$ 

&^'¥Tmtlmb^ms^comms^m^x'^1^^ix^^^%■^iz^i. m 
^^jkPLmumx 'omm^-thztifix^. z(o^xi>»mm±.th, 

[0123] 
[0124] 

(omizh. mit±ELizici-thmmti^h'>xx'^immiffmi]^n<. &m^^MPL 
■^^p*ffi(-Mflj5ixTV'»S7=rh^i^xhtwL-r^s^i>« mui-ty-m) ^ 

[0125] 

±Si^mwmi,zii\^x . }MLtzyx)v<Dm.\m^zm.^tihh<DX'^j:<. mui 

A R 1 <r>m.\,z^\ ^X 2 *f«oy L Q<0tt*&X{±l2|JRS:ff d J: ^ L-T 

xmm.Lxhx\^\ 

[0126] 

{ti.ii:*^T'i'.?.#»<7)je®^»ffl-ri>^h*^'TSi., ttz. mm.P(D^miinzmtx 

[0127] 

) ^*>'3iffl$ni.. 

[0128] 

ttz. }M<r>%mmi.zii\^x\i, ^^m^^ikPi^bw^ptn^ifmmzmwx'm 
fz-tm^w.^w^mLx\^htiK ^m^b-\2AS7 3^^mi<zm^^iix\^hio^j: 
nw!i^<rmLim^Ltzx'r-i^^mm<r)^x^m-tmim'mm'. wm-i o 

^<7i^i,zm.^u.mmn.m^mz ^^f^mmmmx-h i . 

[0129] 
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[0130] 

^^^^?et*LQxw>:L-rfflxp&S3t-ri.ii«{c^r-5Tv^i,*s. iaigi^Mii2o 0 

4/0 1 9 1 2 8#KBB*StiTV^I.J:dtC. ia»3K^5^<O3t^lll^6 0AStfll<O3m^ 
[0131] 

tfz. **BS(i, !fllS¥l 0-1 »IS¥1 0-2 14 783^^fg 

, ^t^2000-505958^i^lfi^tW^$iXTI/^I.J:-5t, '!?XASf<?)ay!PI*« 

[0132] 

*5t. *l|BBti. !HfM¥l 1-1 35400#l:li*$tiTV^SJ:3(:s -^x^n^^O* 
[0133] 

mmM,'^-y¥. mm^ (ccd) *sv^{ii^f-^'ywxttvx?^«r$?Jitsfe«>oR3K 

[0134] 

S^Xr-^-'P ST^-7X:7Xf— >>MSTtCU-T^-:? (USPS, 623. 853 t^cliUSPS 
,528,118#Bg) ^ffll^l>J©^«, ^tll^ff)X7—'Ji^^zMlX^±^'t&l3^blX 

[0135] 

^-Xr-i-'PST. MST<?)IMW8flli:L-C{i. Z»5cta5&ffiSUci8i5a:i>y h 

Z.d(.%izaA)V^tmLfzW^'f-:^=--yVhi:n^^^%mnzl^^X^~i^PS 
T, MST2-|g«)-tl.¥H^-:5'2:fflt'^XtcJ:V\ ^(7)%^. M-xc^v h i:«a^:2.- 
b t <offi:fir^ Xr-v'P s T . M s T<o^»iffiffl!fciSftn.tf J: i'^. 

[0136] 

»lRXr-j^P STco^l&tJ: 0^1--&R:^J±. ^3t^^PLWE*)^>^rV^J; 3 1 
. !»WT8-1 6 64 7 5#^il (USP5.528.118) ICieUSntV^Si^t. 71— Agp 

*-ri.R:'l«±. jS^3t^^PLWEi?^>'SrvUotc. !Rig^8-330224^^^fg (US 
S/N 08/416.558) {::iBiK§fiTV^I.J:-3K. 7V-ASm*fflv^t«»iWt* (:^) t 

[0137] 
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tx'i>^j:^\ m^yi-:^r-j>^com^mm^com^±xxmm7Lfz(:>, u^mmfim 

[0138] 

mm-h:^'r-vr 20 2. 'rfM^(mMxhhmm^mt-fhx'r-yr2 03. tmv 

i-^ts) 2 0 5, igiSXT^7 7-2 0 6^^igT$!|jt$tll>. 
[0139] 

[02] sii^3t^^o5tsBsi53fi«, mwmm. mmmmmiimmmmx 

[03 ] s»5t^^c7)si^is« t js#tti&«iiiat;jRftiiiJR«flifc toeaBa^^^-r^ffi 

[ 04 ] ifwn^zm h ^imr>-%m&m^s-rmmmx h h . 
[115] ^it^mmm'(^^^'^x\M,^^^-tmmxhh. 

[ 08 ] m-m^<nmL-m<r)-Wi^^-fmxhh , 

[09] S3tSST^3l£t^S5fefi#«OH?ll«:*-r0T'S>«, 

[ mo ] s^3t^^cote®^tt^itayi-i. t # 0 ^x ^ i. . 

[011] S^3t^^c7)*£m!tttt^lta!|-ri. t ^t=<S3 vx^'co-W^^-tHT-S)!.. 
[012] g^3K^^C0iSm!^tt5:tt»ri> t ^ ■7Xi?co-fia|^^-t0-C'J,.g.. 

[ 013 ] rifmAz\% h %^mm^%^(m^nmmmk^-t^m.-mxh h . 

[014] *5&BJ!t^l.7t^a5tt&V«7Kf5£7)3'J«||ffiffM^^-rW»;*c0T*l. « 

[015] wmz\^hmw^m^±^m\<mmm&^-twm^xhh. 

[016] 01 5«O3te^8|5«(^Tffl0TJ>«.. 

[017] wmm:J6m-h^mn-m^^-mxhh. 

[018] *l|Bgt=<*l.3t^g|5«SV^?fe^i7)S'J«llitJe®^^1-SSI5*fc^0T'*)l. . 

[019] m\'B>(rm^mmms^hh, 

[020] *^0J3KfSS7fe^S5tt&t>'S7tll<7)^rj(^||t|}gliS:^Sg|5jfc^0t'*l.. 

[ 021 ] 0 2 0 O^^¥Se«cOTO0T-* h , 

[ 022 ] immz\% h %^%Mmf^±^<rmn%w&m^-t^mdmxh i . 

[023] 36|gXT-i^'±fc«»<OS3iaS*lBS5*lTV>S«»ISr5^-r¥iB0-e*S. 

c 024 ] ^wni,zm h %^ut^ikv^^%^mi\<r>mmmm^m-rmmii±mx'h h . 
[025] ^^mMizmm^mm^tftmmcommm^^tm^ncmxhh, 

1 026 ] i|i«*T>'NM xcoiSJtXSco-^^^-f 7 n-^-v- h 0t'S> I , 
[»-t^oiKH^] 

[0140] 

io-mi¥mmm. 1 3-tt*&yx;p. 2 o-jR^isiiRisif , 
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1 2 (Wm) . 1 22A-T-A iWm) . 1 3 0-ll2m3l:^s 

1 34-mm mmm) . ie2-:^y^mmt (^^m) . 

1 63 -m (^^mi) . 1 7 3-0^xmm i^^m) . 
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S^m^KTtJBBft^M 2 7 7 «5^^aflll'&- n y 1*1 
F:5'-A(##) 2H097 BA02 BBOl EAOl LAIO LA12 
5F046 BA03 CBOl DA07 DBOl DCll 



